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PREFACE 
Equilibrium thermodynamic properties for pure carbon dioxide a re  presented in 
tabulated and graphical form for temperatures from 100 K to 25000 K and pressures from 
40 m ~ / m Z  to 1 ~ ~ / m 2 .  Properties include pressure, temperature, density, enthalpy , 
speed of sound, entropy, molecular weight ratio, specific heat at constant pressure, spe- 
cific heat at  constant volume, isentropic exponent, and species mole fractions. 
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INTRODUCTION 
The free-energy minimization method of references 1 and 2 for determining thermo- 
I chemical equilibrium properties of arbitrary gases and gas mixtures may be employed a s  a subroutine in a variety of real-gas con~putations. One example of such usage is refer- 
I ence 3 where the equilibrium nornal-shock and shock-tube solutions for carbon dioxide a r e  presented. Unless the inputs to the free-energy minimization method a r e  pressure 
f 
I and temperatu;.e, an iterative procedure i s  necessary which requires considerably more computer time. For real-air computations (ref. 4), this problem was avoided by employ- 
! ing a magnetic tape containing thermodynamic properties of a i r  over a wide range of 
1 I conditions and by using appropriate tape search routines to interpolate for the desired 
thermodynamic properties. A similar tape has been generated for the thermodynanlic 
L properties of carbon dioxide. The corresponding species mole fractions a r e  stored on 
L 
t two additional tapes. This report presents the data recorded on these tapes in the form I 
i of tables and charts. These data a r e  for temperatures from 100 K to 25000 K and pres- 
i sures from 40 m ~ / m ~  to 1 ~ ~ / r n 2 .  I 
I Unpublished tables for thermodynamic properties of pure carbon dioxide were gen- 
1 erated by Perry A. Newman of the Langley Research Center a decade ago. However, 
these unpublished tables a r e  more restrictive in range of conditions than the present 
tables and do not include mole fractions. Charts for equilibrium properties of carbon 
dioxide a re  included in reference 5 for temperatures to 25000 K. In the present study, 
the 10 species used in reference 5 (e', C, C+, CC+, 0 ,  O+, O++, 02, CO, and C O ~ )  were 
supplemented by 6 additional species (0-, 0;. Oi ,  C-, C2, and ~ 0 ~ ) .  Hence, the pres- 
ent results a r e  believed.to provide more accurate and detailed mole fractions for carbon 
dioxide than reference 5. Also, provision of tables a s  well a s  charts is a worthwhile con- 
venience, particularly in regions where curves on the charts overlap and for the 16 mole 
fractions. 
SYMBOLS 
a speed of sound, m/s 
c~ specific heat at constant pressure, kJ/kg-K 
% specific heat at constant volurne, kJ/kg-K 
h specific enthalpy , J/kg 
pressure ,  ~ / m 2  
universal gas  constant, 8.31434 kJ/kmole-K 
specific entropy, kJ/kg-K 
temperature, K 
molecular weight, kg/kmole 
molecular weight of undissociated carbon dioxide, 44.011 kg/kmole 
kmole of dissociated carbon dioxide per kmole of undissociated carbon 
dioxide, w$W 
isentropic exponent, - (: ;: :)s 
density, kg/m3 
CONVERSION FACTORS AND CONSTANTS 
Conversion factors between the International System of Units (SI) and U.S. i astornary 
Units (ref. 6) for the quantities presented in the present tables and charts  a r e  a s  follows: 
1 ~ / n 1 2  = 9.8692 X atm = 1.4504 x 10-4 psi  = 2.0885 x 10-2 lbf/ft2 
1 m/s  = 3.2808 f t / s  = 2.2369 mph 
Physical constants appearing herein a r e  
po = 101.32 5 ~ ~ / m 2  
CALCULATION OF THERMODYNAMIC PROPERTIES 
The thermochemical equilibrium procedure of references 1 and 2, which is based 
upon the Gibbs free-energy minimization method, was used to generate the present 
results. :3issociation and first and second ionization a re  included. Basic assumptions 
a r e  a s  follows: 
(1) Tb 2 mixture is composed of ideal gases (intermolecular force effects a r e  
neglected) 
(2) For diatomic species, the rigie-rotor harmonic-oscillator model is used with 
vibrational-rotational corrections 
(3) Only electronic levels with principal quantum number less  than c r  equal to 5 
a r e  included 
For each given pressure and temperature combination, the free energies for the 
individual species a re  computed from partition functions of statistical mechanics. The 
equilibrium composition is then obtained by minimization of the free en rgy. The species 
used in the present computations for carbon dioxide a re  e', 0, o', OCt, 0 - ,  q, o;, Oi, C, 
C+, C++, C-, CO, CO+, C02, and C2. Accurate heat-of-formation and spectroscopic input 
data are  important for the individual species used in the free-energy minimization proce- 
dure; therefore, a listing of these data is presented in the appendix for the 16-species 
C% model employed in the present calculations. In references 2, 7, and 8, accuracies 
associated with the procedure of references 1 and 2 a re  discussed for gases other than 
C%- 
The method of references 1 and 2 will result in an ill-conditioned matrix when two 
components, such a s  atomic carbon and atomic oxygen, a r e  completely consumed by one 
species for some temperature. For CO2, this occurs at low temfieratures. In the pres- 
ent computations, this ill-conditioned matrix was avoided by adding extra molecular oxy- 
gen in the twelfth significant figure of the initial estimate of the 0 2  species concentration. 
Extra oxygen in the fifth significant figure was used for initial estimates. Although no 
appreciable effect on computed thermodynamic properties at low temperature- was 
observed for this aniount of oxygen, several of the mole fractions deviated from expected 
values. The amou::, of oxygen used to avoid the ill-conditioned matrix was decreased 
until the effect on computed mole fractions became insignificant; thereby, a concentration 
value of 10-l2 resulted. For the present study, iterations on the species concentration 
(number of kmoles of a species per mass of mixture) were continued until the absolute 
value of each concentration changed by less than 10-l2 between successive iterations. 
This iterative criterion i s  referred to in reference 1 a s  the absolute criterion. A rela- 
tive criterion was also employed to prevent termination of the ite1,stions while a minor 
species was still changing by a s  much a s  0.1 of i ts  previous value. 
'r 
DISCUSSION OF TABLES AND CHJJZTS 
In table I, equilibrium thermodynamic properties for carbon dioxide a r e  presented i 
for a range of p/po from 4 x loe7 to 1 x 104 and a r e  arranged in groups of constant 
pressure. The temperature is varied within the group in increments of 100 K for tem- i , ., 
peratures from 100 K to 8000 K and 200 K for temperatures from 8000 K to 25000 K; I ' 
only computed results corresponding to densities within the approximate range po 
i 
to lo4 po a re  tabulated. The rows in the upper portion of each tabulation, for a given i 
. p/po, a r e  identified by letters (FORTRAN symbols) which a r e  defined in terms of the i 
I symbols adopted in this report in the following table: 1 
Constants used to nondimensionalize these thermodynamic praperties a r e  given in the 
sections "Symbols" and "Conversion Factors and Constants." Mole fractions correspond- 
ing to the thermodynamic properties tabulated in table I for various p/p, a r e  presented 
in table 11. All 16 species were computed for each combination of pressure and tempera- 
ture. Headings of the rows in the upper portion of each tabulation, for a given p/po, 
identify the 16 species by FORTRAN symbols. 
FORTRAN symbol 
P/PO 
T 
RHO/RHO- 0 
H/RTO 
S/R 
A/AO 
z 
CP/R 
C V/R 
GAMMA 
Charts illustrating computed thermodynamic properties and mole fractions (corre- 
sponding to tables I and II, respectively) a r e  presented in figures 1 and 2 ,  respectively. 
In these figures, thermodynamic properties and mole fractions a r e  plotted a s  a function 
of temperature for various values of pressure 5 5 lo4 . The figures were gener- \ Po ) 
ated by machine, and linear line segments were used to connect adjacent data points. The 
symbols are  used merely to identify the curves and do not represent all the individual data 
points computed. 
Thernlodynamic property 
P/PO 
T 
PIPo 
hWo IRT0 
sWO/ R 
a /a, 
z 
cpWo/R 
CvWo / R 
YE 
- 
s ,-,,, ,,..? + 
5 ;* '" . - 
Equilibrium thermodynamic properties and species mole fractions for pure carbon 
dioxide are :!presented in tabulated and graphical form for temperatures from 100 K to 
35M~0 K arid prcswres from 40 rnN/m2 to 1 ~N/rn2. Properties include pressure, tem- 
perature, dcr,siry, *nthnlpy, speed of sound, entropy, molecular weight ratio, specific heat 
at constant pressure, specific heat at constant volume, isentropic exponent, and species 
(e-, 0, Of, Of+, 0-, 02, a;, Oj l ,  C, Cf, C+*, C-, CO, CO+, C%, and c2) mole fractions. 
These results were generated by use of the free-energy minimization procedure discussed 
in NASA TN D-3538 a .  NASA T N  D-3540 and were stored on magnetic tapes. 
Lar4ley Research Center 
National Aeronautics and Space Administration 
APPENDIX 
HEATS OF FORMATION AND SPECTROSCOPIC CONSTANTS 
FOR 16-SPECIES C% MODEL 
I 
The accuracy associated with the computation of thermodynamic properties and 1 I i 
: 
species m a e  fractions using the free-energy minimization method of references 1 and 2 
is dependent upon the spectroscopic constants and heat-of-formation inputs. Because 
of the importance of such input data, a listing of the input cards for the 16-species 
C q  model (e-, O,O*, 0++, 0-, 02, o;, Oi, C, C*, C*+, C-, CO, CO*, C%, and c2) used 
in the computations herein is presented in this appendix. For each species i, the first  
card contains (1) the chemical symbol for species i, (2) the integer number of electronic 
levels for species i, (3) the flag for species i (which is zero for a monatomic species, 
1 for a diatomic species, or  2 for a triatomic species), (4) the flag to call a debug sub- 
routine, (5) the molecular weight of species i, (6) the standard heat of formation of 
1 mole of species i at 0 K, in ergs/mol, and (7) the symmetry number for species i. 
The cards immediately following the first  card for a given species contain the degeneracy 
of the energy level followed by the energy of the electronic level of the species in cm-l,  1 \ for all  electronic levels considered. For diatomic o r  triatomic species, an additional 
I 
card for each electronic level considered is included which contains for the given level I 
(8) the rotational spectroscopic constant, (9) the vibrational-rotational spectroscopic con- 
stant, (10: the vibrztional spectroscopic constant, (1 1) the anharmonic vibrational spectro- 
ricopic constant, a~ld  (12) the maximum vibrational quantum number. (These last five 
parameters a r e  used to compute partition functions for ti-.,? species.) In the listing, the 
location of the decimal point in noninteger numbers is before the first  digit (i.e., 
22 14240044 means 22 14.24). As an example, the listing for CO is broken down a s  
follow s: 
Degeneracy and energy of Degeneracy and energy of Dogeneracy of 
f i rs t  level second level third level 
f h 
' \ -  I nnrj17r.nr1+7 1 nrlCcPrrr.+-r r,?nnl-Onn+- 1 @ R ~ ~ ~ c ) P - + o G  qnnr)nn,.fiLpl 
\ Cl+,R?qW+Oc n n ' +  1 6 ] 7 ~ ~ 6 n ? + n r ,  ?nnfinnqn+q 1 64706C.r.h+nc. 3-rnnrn''+3 1 83831 C ' . ? + n 5  1 " C ? n C ~ r + n l  ~ 6 9 1 7 8 p 0 + ~ 5  
' ~ n e r ~ ~  of third level 
.
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i.U8OE*c)4 
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Z.ZZOt*O4 
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2.ZbOE*04 
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2.300E*04 
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2.3bOE*04 
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1.060C+03 
1.100t+03 
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1.300€*03 
1.400€+03 
1.50OF*03 
1.bOOE+O3 
1.700E+03 
i.800€+03 
1.900E*03 
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2.100€+03 
2. ZOOE 03 
2.30nt*03 
2.400E *03 
2.500€*03 
2.600E*03 
2.700E+03 
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a.O00E+03 
3.100f *03 
3.200€*03 
3.ZOOE *03 
3.600€*03 
3.500t *03 
3.d00E*03 
3.700€+03 
?.80OF+03 
. .90JE*03 
4.000€+03 
4.100€*03 
4.200€+03 
4.300E+03 
4.400E+03 
4.500P*03 
C. 600E*03 
4.70OE*O3 
4.800E*03 
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5.10CE*03 
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6.700E +03 
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7.OOOE*U3 
7. I flM *03 
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7,LDOF*03 
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7.800€+03 
7.900€*03 
8.000€*03 
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304 3020 '2 
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304 3090.1 
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9.409€+03 
9. t 00L *03 
9.83OEt03 
1. OOQC *O4 
1 02 0E *04 
l.O40E*O4 
1.060€*04 
l.OIOE*O* 
1.100E*O4 
1.120t t o 4  
l.l4OE+O4 
l . lbOkt04 
1.100€*04 
I. ZOUE*O+ 
1.22%*04 
I. Z4UE *04  
1.2bOE*04 
I .Z90E*O~ 
1.300€*04 
1.320E404 
I. N O €  t o 4  
1.360C*04 
1.38Ot*O4 
1.400t *04 
1.42Ot *O4 
1.44OEt04 
l.4bOF *O4 
1.480F*04 
1.5 00E *0'. 
1.520F *04 
1.540E *O4 
1.560+ *04 
1.580i*04 
l.tOOE*O4 
I.b2OE*O4 
1. t4Ot  *O4 
1.6bOt *O4 
1.580E *O4 
1. TOOL +04 
I.7ZOF*O4 
1.7436*04 
1.7bOE*O4 
1.78OE*O4 
1. b00E *O4 
1.820€*04 
1. 84OE *04 
1.860E*O4 
1 ,  BBOE+O4 
I. QOOt *04 
:.920F *04 
1.94OC*OI 
1.96OF*O4 
1.01)0€*04 
2.000t*04 
2.02 Jf *O I  
2.OIOC *04 
i .U60€*04 
2.080E *04 
2.1OUi *O4 
i . l 2 0 t * 0 4  
2.14Ot *04 
2.160€*04 
2.1801 *04 
~. :03E+O4 
2.22 O t  *O4 
Z.ZIOE*O4 
2.260E*O4 
Z.28OF *J4 
2.30UE *O4 
2.32 O f  *04 
2.34OEb04 
2 . 3 ~ 0 1  to4  
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2.44i)t*0* 
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2. 5OOE*O4 
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Y.371E*OI 
l.O00E*O2 
l.O77E*OZ 
1.1711*02 
1 !785*02 
! .3896*02 
1.490€*02 
1.564E*02 
1.599E*Oi 
1.584EtO 2 
I. 5ZOE*02 
1.4i2E*G1 
1.27 bE*OL 
1.125E*02 
V.735€*01 
1:. 329E*01 
7.0d8€*01 
5 034E*OI 
5. ibbE+Ol 
4.466€+01 
3.112€*01 
3 .41~E*01  
3.14?,€*01 
2.889€*G4 
2 .70 'E l " i  
2.568Cr*01 
Z.*(I3E*Ol 
2.44OEtOl 
2.436E*Ol 
2.473E*Ol 
2.551E*O1 
2.674E*01 
2.846€+01 
3.073tt01 
3.36ZE*01 
3.716€*01 
*..'43E*Cl 
4."40E*O1 
5.2IOE*OI 
5.844Ec01 
6.531EtOI 
7.25lE*Ol 
7.981E+01 
8.b94Et01 
Q.360€*01 
9.953E*Oi 
1.045€*02 
l.O(15E*O2 
1,. 1146*02 
1.134E*OL 
l.l47E*OZ 
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l . lSdE+J? 
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1.4dlE*02 
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I .UO*E*OZ 
l.V15C*OZ 
Z.OlYi*OZ 
Z.l12E*O2 
2.!87E.O2 
Z.Z*Jt*OZ 
2. ?by€ *O2 
2.27OE~J2 
Z.LSb€*O? 
2. !9oE*O. .. 
2.113t*O ' 
2.032€*0! 
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1.812E*0! 
l.bYlE*O! 
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1.44lE*01 
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1.219E*O.t 
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1.000E+02 
c'.OOOt *02 
3*000E+02 
*.OOOE+02 
5.00Of+02 
6-000E+02 
7-OOW*02 
8.DOOE*J? 
9.000€*02 
i.O01)t+O3 
1.100E+J3 
1.200E *03 
1.300€+03 
1.400€+0? 
1.500E+01 
1.tOOE+03 
1.700€+03 
1.800E*03 
1.900.5 *03 
2.0006+03 
2. AOJC+03 
2.200€*03 
2.300E*03 
2.4JOE*Q$ 
2.50OE*03 
2.600t+03 
Z.?OOE+O3 
2.1100E+03 
2.900C+03 
5.053i*03 
3.100t+03 
3.200tiO3 
3.300t*03 
3.43Ut*03 
1 -500t+03 
5 .  b00E+03 
3.70OE*03 
S.L)0M*03 
L V 0 0 F  t 0 3  
*.00JE*03 
4.100E+03 
4.200€+03 
4.300E*03 
4.4006+03 
4.500E*03 
4-bOOE*03 
4.700E*03 
*.8OOE+03 
4.900€+03 
5.000f *03 
5.100€+03 
5.200:+03 
5.300E*03 
5.COOE+05 
5.500€*0~ 
5..>00€*0> 
5.700€+03 
5.800F *03 
5.93:1E*03 
6.0iJOE+03 
5.1OOF+03 
6. i00E *03 
6.300t +03 
6.400t +93 
b.500t +03 
6.600E+3? 
6.700€+03 
6.800€+03 
6.900t *03 
7.000E +O3 
7.100t *03  
7. ZJOE +O3 
7.?00t*03 
7. uOOf *03 
7.'00E+03 
7.tOM*03 
7. TOM +03 
7.800t*03 
7.900€*03 
8.000E*03 
8.2OOE t o 3  
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1.100E+03 
1.200€*03 
i .300Et03 
1.+00€*03 
1.500E403 
l .t30E+03 
1.700E+03 
1.800t *03 
1.90JE*03 
2.00M+03 
2.100t 403 
2.200E*03 
2.300€*03 
i .400E+03 
2.500€*03 
2.6 OOE403 
2. TOOE'05 
2.800E*03 
2.900E*03 
i,000E+03 
?.100E+03 
3.LOOE403 
3.300t+03 
3.400E403 
3.500te03 
i .600E+03 
?.700E*03 
>.800E*03 
3.900t403 
4.000E403 
4.100E403 
4.2OOE+03 
4.305€*03 
4.400E403 
4.500E403 
4.600E403 
4.700E403 
4.800€*03 
4.900E403 
5.000E403 
5.100E403 
5.200E403 
5.300E*03 
5.400E403 
5.500E+03 
5.600E+03 
5.700E403 
5.800€*03 
5.900E403 
6.OOOF*O3 
t. lOOE403 
6. i 00E+03 
6.300E 403 
6.400E403 
6.500E403 
6.b00E+03 
6.700€+03 
6.800E+05 
6.900E+03 
7.000t+03 
7. IJOE+O3 
1.200t*03 
7.300t +03 
7.400€*03 
7.500€*03 
7.600E*03 
7.730E*03 
7.8OOE*03 
7.900€+03 
B.OOOE*03 
B.ZJI)F+03 
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1.000E+OO 
I. OOOE 400 
1.000E+00 
I .OOOE+00 
1.000E+OO 
1.000E*JO 
I.OOOE+00 
1.000E+00 
1.000€+GO 
1.000E+00 
1.000E*00 
1.00QE*00 
1.000E+GO 
1.000E400 
I.OOlE*OO 
I .C03E*00 
1.006E*00 
I.OIZE*OC 
1.023E*OO 
1.041t*00 
1.069€+00 
1.110E+OO 
I. 165E+OC 
1.236E*OC 
1.321E+00 
1.417E*OC 
1.52Zt*OO 
1.630E+00 
l.73lE+OC 
I.tIl8E+JO 
1.884E400 
1.929E*OO 
1.957E+OO 
1.534E+00 
1.984E400 
1.990E*00 
1.394t400 
l.Y96E+JO 
1.9S7€+3C 
1.998E*00 
1.999E*00 
1.999E400 
Z.OOOE*OO 
2.001E~00 
2.002E+00 
2.003E40C 
2.006E *00 
2.011E*00 
2.02OE*OO 
2.033E400 
L.O5SE+OC 
2.086E*00 
2.131t+00 
2.190E400 
Z.Zb5E4OC 
2.352E400 
2 .  ++7EtJC 
2. >43E+00 
2.636E400 
2.719E+00 
2. 79OE+OO 
2.849E*OO 
Z.897E+OC 
2.934E400 
2.Ph5E+00 
2.990E+00 
3.011E*OO 
3.030E+00 
3.04 ?E+OC 
3.064€+00 
3.080€+00 
3.097E+00 
3.115€+00 
3.134€*00 
3.154E400 
3.11bE400 
~.2OOE*OO 
3.225€*00 
3.252E400 
3.281E+OO 
3.345E*OC 
8 . r D J E W 3  
8 . t30F+03 
0.800€+03 
9.000E*03 
9.2006 +03 
9.100E*03 
% t O 0 € + 0 3  
- 
9.600t+03 
1.OOOC +04 
l .OZOE+M 
1.040€+04 
1.06JE+04 
l .O8Ot+04 
1.100€+04 
l . lZOE+O* 
1.140€*04 
1.1002+04 
l . ;80€+04 
l.ZOOE+O4 
l.Z2OE+OC 
l .Z+?t+04 
l.Z5,JF+O* 
1.28OE*O4 
1.309€*04 
1.320F+O4 
1 . 3 4 M  *O4 
1.360F+O4 
1.380E+O4 
1 .400t  +O* 
1.420€+04 
1.440E *W 
1.460E+O4 
1.480F+04 
1.500€*04 
1 . 5 2 0 t + O l  
1.543t+O4 
1 .560t*O4 
l . 5 8 0 € + 0 4  
i . b 0 0 t * O 4  
l.b2OE*O4 
l . a 4 9 t * O 4  
l.bbOE*O+ 
1 .680t  +04 
1.700E+04 
1.72OE+O4 
1.74OE+O4 
1.7bOE+O4 
1.780E+OC 
1.800E+OC 
1. btOE*O* 
1.84OC*OC 
1.8bOt+O4 
1.88OE*O4 
1.9UOE * 0 4  
1.920t * O i  
1.94JE*O4 
1.95JE+04 
2.0tOf * 0 4  fi 2 . 0 8 0 € * 0 4  
2. l o o t  *O4 f 2.12UE+04 2 .140€*04  2.160E*04 
2.18OE +O4 
2 .220€+04 f 2.24Oc*OC 
2.2t 0 € - 0 4  
2..'80€+04 
2.300€+04 
2 .329€*04  
2.34OF+04 
2.3bOC+04 
2.420F+04 
2. 450E+04 
2.480F+C4 
2. SOOE +O4 
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t.271E-01 
8.IOZE-01 
l.O*ZF*OU 
l . ld7€*00 
1.315E*00 
1.431E*00 
1.5386 +OO 
1.639€*00 
1.?33E*00 
1.823E*00 
1.909F*OO 
1.9VO€*00 
2.Ob8E*OO 
2.142t*00 
Z.21UE*00 
2.27ii+OO 
2.33OE+OU 
2.3d9t*00 
2.45 ZE+OO 
2.527E*00 
Z.bibE*OO 
2.72;E*00 
2.849k t o 0  
2.9 +7€*00 
3.164€*00 
3.327€*00 
3.541E*JO 
3.14 1E+UO 
3.929€+00 
4.127t*00 
4. 3J lE*00 
4.4b!JE*00 
4.t?5E*00 
4.7117El00 
4.948€+00 
5.10Ot*OU 
5.237t*00 
5.356; t 0 0  
5.459E*OU 
5.548€+00 
5.625€*00 
S.CYIE*dO 
5.74Si*OO 
5.778€*00 
i.790€*00 
5.780E*00 
5.733E t o o  
5.724E +OO 
5.708t+00 
5.71af+00 
5.751E*00 
5.81cE*U0 
5.YOBE+r)J 
5.OZ8E*OO 
6.174i*OO 
b.345t*30 
6.5?7E*00 
b.720E *00 
b.913€+00 
7.10OE*00 
7. i77€*00 
7.444€*00 
7.6015*00 
7.75(1E+JO 
7.893E*00 
8.030t *00 
8.157E*OO 
8.274E*OO 
d.>79€*00 
8.473€*00 
d.558E t o 0  
b.t:5C+O1? 
8.709E 400 
8.782€*00 
d.855€*00 
8.929EtOO 
9.Or)bt *00 
9.086€*00 
P. 17Uk*00 
9.2i lE+00 
9.4+3E*OU 
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8.400€*03 
ll. sOOt'*03 
U.800t+03 
9r000F *03 
9.2001 *03 
9.400F*03 
9 . ~ 0 3 ~  +03 
9.800€*33 
1.000E *04 
1.020F*04 
1.040t*04 
1.3t Ot*04 
1.010C*04 
1.100€*04 
1.12OE*O4 
1.140E*C4 
l.lbr)E*O4 
l . l8c)k*04 
1.200F*04 
1.22 0: *@4 
I. 240c *04 
1.260E+O4 
1.28OE*O4 
1.30OF*O4 
1.32OF*OC 
I. 34OE+O.r 
1.3bOE*04 
1.310E *04 
1.4UOt *O4 
1.42OE*0+ 
1.440F *04 
1.460t +04 
l.C80F*O4 
1.50Ot*04 
1.520L+C4 
1.540F+OI 
1.560t +04 
1.58JF*04 
l.t OOE *O4 
I. t2OF *OS 
l.b4Ok*o4 
1. bbOE*04 
!.530€*04 
1. 7OOE *04 
1,72OF*OC 
1.740€*04 
1.760E*O4 
1.780€+04 
1.800€*04 
1.82nF*OC 
1.84Ot *O4 
1.8bOL *OC 
1.88Ot*OC 
1.900E*04 
1.920E*O4 
1.94OF *04 
1.9bOE*O4 
1.9BOE *04 
2.000E*O+ 
2.020F*04 
Z.OIOE+L'4 
r'.ObOE*O'4 
>.080t*04 
2.100€*04 
R.12Ot +O4 
2.140E*04 
Z.lbOF*O4 
2.18Ot*04 
2.200E*Oc 
2.22Jt*O4 
Z.ZIOE*Oc 
2.;bOt*OI 
2. 280E *04 
2.300E *O4 
2.3206 *04 
2.a40t *04 
2.3606 *04 
2.380t +04 
2.40Ot *O4 
i .420€*04 
2.4/10E+04 
2.4bOt *04 
~.48OE*d4 
2.500t *CC 
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l.OOOE*02 
2.000t *02 
3.00Jt*02 
4.000€+02 
5.000€*@2 
b.ooO€*n2 
7.000€+02 
8.000t *02 
9.000E*02 
1.000F+03 I. 1005 +Oj 
1.200E+03 
1.301'Z+03 
l.*OOE*O3 
1.50UE *03 
1.500E*03 
1.7OOEW3 
1.800€+03 
1.900E *03 
2.000F+01 
i .100€*03 
2.200E*Oi 
2.300€+03 
2.400E*03 
2.500t+03 
2.600E+O3 
2.700€+03 
i .800E*03 
i.90i)E+03 
?.000E+03 
3.'1OJE*O3 
3.200€*03 
3.300E+03 
3.*00€*03 
3.500E +03 
3.t00€+03 
3.7OOE +03 
3.800€+03 
3.901)E*03 
4.000E*03 
4.100E*03 
4.200E +03 
4.300€+03 
4.400€+03 
4.500€+03 
4.60OE*03 
4.700E*03 
4.8OOE. ' 3  
4.900E *03 
5.ODOE+O3 
5.100€+03 
5.200E*03 
5.300E*03 
5.40JE+03 
5.500€+03 
5.300€*03 
5.70Of+03 
5.63Ot *03 
5.900€*03 
6.000E+03 
4.100E *03 
6.200E *O> 
6.300E*03 
t.s30E+J3 
b.50Ot +03 
6.500t *03 
6.7005*0; 
6.800€*03 
6.900E *03 
7.000€*07 
7.100t*03 
7.iOOEhJ3 
7.300€*03 
7.4OOE403 
7.500E +03 
7. b00E +03 
7.700E *03 
7. eow *03 
7.900tA03 
8. OOOE *03 
8.200E403 
Table I . -  Continued. 
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Table I. - Continued 
8.400t *03 
8 . c  JOFtO3 
8.600t t03 
9.00JE *03 
9.200C*03 
9.600t *03 
9. r00E*03 
9.8OOt *O j  
I. OOJt +Oi  
l.O2Ot*O4 
l.O4OE*O4 
1.3bJE*O4 
1.08OE t o 4  
l.lO&E*W 
1.12OE +O4 
I. 14OF*O4 
l.lbOF+Or 
l.I8OE*O4 
1.2 JOE 404 
l.ZZOE*Ol 
1.24OE*Ol 
1.250c*04 
1.280€+04 
1.330E*OC 
I. 32OE *04 
1.340E*O4 
1.360€*04 
1.380EtU4 
1.*00E*W 
1.42Jt+04 
1.440i*04 
1.45OEtOS 
1.480EtW 
1.5JOFt04 
1.52JE+O4 
1.: 4OE*O4 
1.560tt04 
1.580t+04 
1.5OSE +O4 
1.t 20 t *0+  
1.b40; *04 
1.6bOc+O4 
l . t 80€*04  
1.70OE *04 
1.720E*O4 
1.74OE*04 
1.7boEt04 
1.780E+O4 
I. 8JOE I 0 4  
1.82JE+Oi 
1.8406 *04 
l.d63€*0< 
1.88OE t o 4  
1.900t *54 
1.920i+O4 
1.940EtO4 
1.950€*04 
1.98OF *04 
2.000E *04 
2.02Ot t o 4  
2.040: *OC 
2.303E*O+ 
L.080t*C4 
2.1OJt t o 4  
2.120E t04  
2.1 *0€*04 
2.lbOk*OC 
2.18OE *a* 
2.20ot *04 
2.22Or *O4 
2.240F*04 
2.260€*04 
2.289~ *O4 
2.30'lE *O4 
2.32 OL *04 
2.340t t 0 4  
2.3506 +OC 
?.?8OF*OC 
2.600F t o 4  
2.420k*0+ 
2,440: +O$ 
.2.450I*04 
;.slot *04 
,'.50%*04 
GAMMA 
Table I. - Continued 
1 . 0 0 0 € + 0 0  
1 .UOOf  +00 
I.OOCE+OC 
l .OUOE+OO 
1 . 0 0 0 E + 0 0  
1. OOOE +UO 
1 . 0 0 0 E + O C  
1 . 0 0 0 F * O J  
1.OOOE+OO 
l .OOCE+OC 
1 . 0 0 0 E + 0 C  
1 . 0 0 0 E + 0 0  
1 . O O O i + O O  
l . O O 0 E * 0 0  
1 . 0 0 1 E + 0 0  
1 . 0 0 1 € + 3 0  
1 . 0 0 3 t + 0 0  
1 .0CIE* . lO  
1 . 0 1 4 € + 0 0  
1 . O 2 4 t + O C  
I .  0 4 l E + O O  
l . O S b E * J O  
1 . 1 0 0 E + 0 0  
1.1*5E+OO 
I. L O Z E + J O  
1 . 2 7 0 E + 0 0  
1 . 3 4 U E + C C  
l . C 3 4 E + O O  
1 . 5 2 4 € + 0 0  
1 . 6 1 6 E + 0 0  
1. ? 0 4 € + 0 0  
1 . 7 8 3 E + O C  
1. 8 4 d E + O C  
1. d 9 8 E + U O  
1 . 9 3 3 € + 0 0  
l . F 5 5 t + O O  
1 . 9 1 1 E * 0 0  
1 . 9 8 1 E + O C  
1 . S 8 7 E * C C  
l . L ' I l E + O C  
1 . 9 9 4 E + J C  
1 . 9 9 t E + O O  
1 . 5 9 7 E * O C  
1 . 9 9 e ~ + d c  
1 . 4 ' 4 9 E + 0 0  
2 . 0 0 U E + J C  
i OOOE +OO 
Z . U O L t A O C  
2 .  J O 4 E  +OO 
2 . 0 0 7 E + 0 0  
2 .01  1 E + 0 0  
2 . 0 1 9 E + C C  
2 . 0 3 O E + O C  
2 . J 4  I k + I ) C  
2 . 0 7 2 E + 0 0  
2 . 1 0 5 € * 3 0  
2 . 1 4 9 E + O O  
2 . 2 0 5 E + G O  
2 . 2 7 2 € + 0 0  
2 . 3 4 9 t + O O  
2 . 4 3 1 E + O G  
2 . 5 1 5 E + 0 0  
? . 5 5 8 t + O C  
2 . 6 7 5 € * 0 0  
Z . l 4 3 t * O C  
2 . 8 O i t + 0 0  
? .b j ; t+CC 
2 . r ) V j E + O Y  
2 . 9 2 8 E * O C  
Z . Y 5 6 E + J C  
2 . 9 8 0 E + C C  
3.OOCE*(lC 
3 . 0 1 8 E + U C  
3 . C 3 4 E + O C  
3 . 0 5 J E + J C  
3 . C 6 5 t * O C  
3 . 0 8 C t + C C  
3 . 0 9 5 E + C i  
3 . l l O E + 0 C  
3 . 1 2 7 € + 0 0  
3.16;€+00 
Table I. - Continued. 
Table I. - Continued. 
8.400E*03 
8.000E*03 
8.800E*O3 
9.000€*03 
9.250E403 
9.400t *03 
'I.5JUF+03 
9.80Ot *O 3 
I.OOOE*O4 
1.020€*04 
I.O40E*04 
l.ObOE*O4 
1.080F*04 
1.100€*04 
1.120E*O4 
l . l40E*04 
l . l b M * O 4  
1.180E*04 
1.200E *04 
1. 22OE*04 
1.240€*04 
1.260€*04 
1.280€*04 
1.3006 404 
1.320E*04 
1.340E*04 
1.360€*04 
1.380€*04 
1.400i*04 
1.4ZOE*O4 
1.440E *04 
1.4bOE+O4 
1.490E*04 
1.500E *O4 
l.S2OE*O4 
l .E40€*04 
1.560E*O4 
1.580€*04 
1.bODE*O4 
1.b20t *04 
1.540E*04 
1.650t404 
1.6dOE*04 
1.700E*O4 
I. l2OE*04 
1.74 OE*O4 
I.lbOE*O4 
1.180E*04 
1.800€*04 
1.8ZOE*O+ 
1.840€*04 
1.860E*04 
1.800€+04 
1.900E*04 
1.920€*04 
1.940€*04 
1.960E*O4 
1.980E*04 
i.O00E+O4 
2.020€+04 
2.040€*04 
2.0bOE*04 
2.080i*04 
2.100E*04 
2.1 ZOE *04 
2.14OE*O4 
2.1bOF*O4 
2.1110t *04 
2.200€+04 
2.220E+04 
2.240€+04 
2.2606+04 
Z.280€+04 
Z.'.OOE*O4 
2. ?'OE*O4 
2.140€*04 
2.3bOE*O4 
2 .38n~+o4  
2.40OF*OC 
2.420E*OS 
2.44CE *04 
2.460F*04 
2.480t*04 
Z.500F *04 
Table I. - Continued. 
1.000E+02 
2.000E *02 
3.000E*02 
4.000€*02 
5.000E*02 
b.000E *UZ 
7.000E+02 
8.00CE*02 
9.OOOE *O 2 
1.000E*03 
l.lOOL*O3 
1~200E*03 
1.30M *03 
1.400€*03 
1.500c*03 
l.t30E+03 
1.700t *03 
1.800€*03 
1.900t *03 
Z.OOOi*O3 
2.130€*03 
2.200€+03 
2.>00i*03 
2.4005*03 
2.5JOF*O3 
2.b09E+03 
2.730€*03 
2.800E103 
2.900€*03 
?.000E*03 
3.10Jt*03 >. 200E *03 
3. jOOE103 
3.100E+03 
?.500€*03 
>.COOE+03 
5.700E+O3 
3.800E*03 
3.900t *03 
4.000F*03 
4-1006*03 
4.200E*03 
4.300€*03 
4.400E*03 
4.500€*03 
4.COOE*03 
4.700€+03 
*.800E*03 
4.900E *03 
-.000E*O3 
5.100t*03 
5.2OJE+03 
5.300€*03 
5.4OOE *03 
5.5JOE*03 
5.500€*03 
5.700E+O3 
5 .  BOOE *03 
5.900€*03 
t.O00E*03 
6.100E*03 
b.ZOOE+03 
b.300t *03 
6.400€*03 
6.500€*03 
6.500€*03 
6.700€*03 
6.800E *03 
6.900i*03 
7.000€*03 
7.100E*03 
7.ZOOE*O3 
7.300€*03 
~ . * o o E + o ~  
7.500Et03 
7.COOE+03 
7.700E+03 
7.800E*03 
7.90OE+03 
B.OOOE*03 
8.ZOOE *03 
Table I. - Continued. I 
A/AO 
6.271E-01 
8.7OZE-01 
l.0Ize*oo 
1.187€+00 
1.315€+00 
1.4316*00 
1.53E+00 
l.b39E*OO 
1.733€*00 
1.823E*00 
1.909€+00 
1.9YlE*00 
2.069€*00 
2.144€*00 
2.214€*00 
2.280€*00 
2.341EtOO 
2.*00E*00 
2.458E*OO 
2.5ZlE+00 
2.592€*00 
2.673E*00 
2.7bTE*OO 
2.676€+00 
3.0OUE+00 
3.141t+00 
3.295€*00 
3.460E+00 
3.634€+00 
3.813€*00 
3.994E*OO 
4. 172E+00 
4.343E*OO 
4.5056*00 
4.b58E*00 
4.807E*00 
4.954E *00 
5.1OOE*OO 
5.243f *00 
5.377€*00 
5. SOOE *00 
5.610€+00 
5.107E*00 
5.792€*00 
5.8b46*00 
5.924E+00 
5.968E*00 
5.996€*00 
6.005E+00 
5.998E*00 
5.98 1E *00 
5.965€*00 
5.960€+00 
5.912€*00 
b.O04E+OO 
C.0506 *00 
6.13bt+00 
6.234E 400 
b.3536*00 
6.492€*00 
b.448E+00 
6.815t*00 
6.990E*00 
7.lb8E*00 
7.343€+00 
7.512E*00 
7.614E+OD 
7.8296*00 
7.977€*00 
8.119E*00 
@.256E*00 
8.388E *00 
B.jl+E+OO 
8.633€*00 
8.743E *00 
8.8+5€+00 
8.930E400 
9.023€+00 
9.101€*00 
9.175E *00 
9.316€*00 
8.c00E *03 
8.:0JC*03 
0.800t *03 
9.0008 *03 
9.2OOE +n3 
9. *30E*O3 
9.~33E*03 
9.800E . J3 
1.00UE*04 
1.020e *04 
1.04OE*O'1 
1.050t*04 
1.08OE *Ou 
I. l a d €  *04 
1.1ZO€*OC 
1.14OE+O4 
1. lbnE +O4 
1.180€*04 
1.203E *O4 
1. ZZOE *O* 
1.240E+04 
I. 2506 *04 
1.280€*04 
1.200E 4 0 4  
1.3206*04 
1.340c+04 
:.360€ *Oh 
1.380€*04 
1.400i*04 
1.4ZOF+O4 
1. CCOE+O4 
1.SbOi +Oi  
1.48Ot *04 
l.500t +04 
l.f20E*04 
1.54UF*04 
1.5605*04 
1.580i+O4 
1. t 00E *04 
\.620k*Ot 
l.l+OE*04 
1.660Ee04 
l.L80€*04 
1.700E*04 
1.72OE*O4 
1.740€+04 
1.7bOE*O4 
1.780E*04 
l.B00t+04 
1.8206 +04 
1.840€*04 
1. BbO;.OC 
1.&8W*04 
1.9OGE *OC 
1.92Ot *04 
1.940€*01 
1.960&+04 
1.9BOE*04 
2.00JF*04 
Z.OZOt*O4 
2 .OCJf*04 
2.0bOi *04 
2.080€*04 
2.100t*04 
2.12OE *O4 
2.140€*04 
2.160F*04 
2.18Ot *O4 
2. ZOOF +O4 
Z.ZtOEt04 
2.240E *04 
Z.25OE *OL 
Z.i8OE*04 
2.3006 *04 
2.320tt34 
2.?40F t o 4  
2.3bOE*04 
2.?80t*04 
2.4JSE 604 
2.4ZOE*O4 
2.440E *04 
2.460t*04 
2.480t*04 
2.5OOE*O4 
WRTO 
Table I. - 
Table I. - Continued 
WRTO 
1 . 7 8 4 i * 5 1  
I. H15E+JZ 
l . d 4 9 ~ + O i  
1.887F * J Z  
1 . 9 3 3 t + 0 i  
1.9dHE*O? 
2.059E*02 
Z.l50c*OZ 
2.Zb9+*J,' 
2 . 4 2 4 ~ + 0 2  
?. b?>F*O: 
2.8 r o c * o ~  
3.1 b d t  * 0 2  
3.513Fr02 
3.d9dl:*02 
4.109t+U2 
4. TZd'I+O? 
5.139€*02 
5.$28E+02 
S.ddjE*UL 
6 . 1 9 9 f t J Z  
5.475F*OZ 
b.713t*U2 
6.Yldt*O.! 
7.09bEAO! 
7 . ~ 5 1 ? * 0 2  
7.38Vt+O? 
7.515Et02 
7.432F *02  
7 . 7 4 ~ 6  t o 2  
7. d5ZF *DL 
7.9591 *I)? 
8.flb6t +0? 
8 . .78dt+J i  
I .JOOE+00 
1. POOE t o 0  
I. OOOE*00 
1.000E*0C 
1.0OOE*00 
1.00OE*O1; 
l.COOE+OO 
I .JOOE+OO 
1.000E*OC 
I.O0Ot*JO 
1. 00Ot  +00 
1.000E*OJ 
1.000E+UO 
l.OOOE+oO 
1.000E*00 
1.001E+00 
1.001E+00 
I.JObt*OO 
1 . 0 1 1 ~ + ~ 1 0  
I. O19E *OC 
1.033E+OO 
I.'>5ZE*OC 
1.080E+00 
1 - 1 1  1E+OC 
l . l64E*OC 
1.222E+OC 
1. ,789E*OU 
1.363€*OC 
l r444E*OC 
1.52dE*OC 
l.b14E*JC 
1. b96E+UU 
1.771i*CO 
1.834t*OC 
I .884E+00 
l . Q Z l t + 0 O  
1.947E*dC 
l.'ib4t+OO 
1.575t*OC 
I .Y83€*00 
I.Y88E*OG 
I.Y92E*OC 
1.994€*00 
1 . 4 9 t t * U J  
1.5YIE+OC 
I. J'idt+OJ 
1 .959t *00  
2 .  OOdr *JC 
2 .00 I t  *!I0 
;.OO3E+CC 
Z.OUS€+OG 
L.OCYtrJ!J 
Z.O15t+CC 
2.024E*CC 
2.0J7t +OC 
Z.J56E+JO 
2.08JE*CC 
2.118C*U0 
~ . 1 6 2 t * 0 0  
2. Z I  7E * O C  
2.282E+OO 
L.j55E*OC 
2.432t*CC 
2.512€*UC 
2.589E*00 
2.662f *OC 
2.728EtOC 
i. 7 8 6 t t 0 0  
2.83bEt00 
L.87?t*OC 
2 .Y lZEt00 
Z.suZE*OO 
2.966t *CO 
L.VdOt*OO 
3.006€+00 
3 . 0 2 3 E t i i  
J .038t tOS 
3.05Jt t 0 0  
3.0b7€+OC 
3.OdIE*OC 
3. I IOC+dO 
GAMMA 
Table I. - Continued 
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Tab!e I. - Continued 
!.000€*02 
2. OOOE +O' 
j.OOJ€+O2 
4.000i+02 
5. JuOC +O? 
6.000F+02 
7.300E+JZ 
8.000E*02 
9.000E +02 
1.000t +03 
1.100E 
1. LOOE+'lj 
1.3005+03 
1.400€+03 
l.tOOE*O? 
l.hOJE+03 
1.70OE+03 
l.800t +03 
1.900C+33 
2.000F+J3 
i.I00E+03 
2.2UOE+03 
2.300E +O? 
?.400E+03 
2.500E+03 
c'.600E+03 
2.70JE+r)3 
2.800F +03 
1.90OF+J3 
3.000t +03 
3. IOOE*03 
200E+03 
?.300E+03 
3.400F+03 
i .500i*03 
3.LOM+J? 
3.700t +03 
L ~ O O E + J ~  
I.900E+O? 
4.000E+03 
C.100€+03 
4.200Ei03 
4.3OOE403 
4.40OF+O3 
4.500E +03 
4.t JJE+03 
4.700i+03 
4.8OOE+03 
4.900E+Oj 
5.000€+03 
5.100F+03 
5.;00F+O3 
5.?100E+03 
5.400i+03 
'.=OOF+b3 
5.300t*0> 
:.700i+03 
'~.8OOF+O? 
:?.900t+03 
5.OOOE*Oj 
6.100t+03 
b.?OOE+03 
6.300F+03 
b.400Ei03 
6.530t+Oj 
b.500t +03 
6.700€+03 
b.8OOF +03 
h.900t+03 
7.000E+O3 
T.IOOF+03 
7.200E+O- 
1.30Gk +01 
7.COOE+03 
7.500f +03 
7.t 00 t+03  
7.700F '0 3 
7.800E +03 
7.900C+03 
8.000L +03 
d.200E+03 
Y . ~ 0 0 € * 0 3  
d . 5 0 0 £ * 3 3  
8.8OOE * 0 3  
9.UUUF*I)> 
9. ZOOE * n 3  
9.-00t * 0 3  
9 . C 0 6 ? * 0 1  
9 . o J O F * 0 3  
1 . 0 0 0 E * O 4  
l.i)20E+L'4 
; . 0 4 J t + O 4  
l . O b 3 t * 0 4  
I .O8Oi*O*  
1.100t *04 
i.l;OE*O4 
l . l 4 J i * O 4  
1.15Ot * O 4  
1.18Ok *04 
l.c'00t*04 
I. 2 2 J E + 0 4  
A. 2 4 4 . -  -a+ 
1 . 2 b O E * 0 4  
1 . 2 8 3 i * 0 4  
1 . 3 0 3 F * 0 4  
1 .320t ' *04  
1 . 3 4 7 i * O 4  
1 .360F*OC 
1 . ? 8 0 E * 0 4  
1 . 4 0 J E * O 4  
1 . c 2 u t * 0 4  
i . C 4 0 € * 0 4  
l.SCOF*OC 
l.+b3t*04 
l . 5 0 0 t  *0+ 
1 . 5 2 0 t + 0 +  
1 . 5 4 0 6  *O+ 
' . 5 b O E * 0 4  
~ . ; 8 0 E * O ~  
1.t 3 0 e  *04 
l.b;OE*04 
1.54 O t  * 0 4  
A.LtOL*OC 
1.580E*O4 
1 .700E -0- 
1.720E*O4 
I .74OE+O4 
1.7bOE*O4 
1.780E * 0 4  
1.EJOE t o 4  
l . b Z O E * O l  
l .A*Ot +OC 
1 . 8 6 0 t + O 4  
1 . 8 8 0 E * 0 4  
1 .903E+O* 
1 . 9 2 J E * 0 4  
1.94t lE *O+ 
i.96 OE *OC 
1.YBJi *O'r 
i . 0 0 0 E A 0 4  
2.023F 0 4  
2 . 0 4 0 ~  *OC 
i.Ob0: + 0 4  
?.r)BOt t J 4  
2.100F * 3 4  
2.1 2OL*O*  
2 . 1 4 0 t + O / t  
2 . 1 b O E * 0 4  
2.18OE*OC 
i . 2 0 0 t  *OC 
Z.ZZOE*O.1 
2 . 2 4 0 E * 0 4  
2.2611E*0+ 
? . 2 8 O t * O C  
2 . ? 0 0 t  + 0 4  
Z . ? 2 0 t * J 4  
2 . 3 4 O E * 0 4  
2.360; *OC 
2 . ? 8 0 t + 0 4  
2 . 4 0 0 t * O C  
2.42 J F  t o 4  
i . 4 4 0 L * 0 4  
2 . 4 6 0 f  * 0 4  
2 . 4 8 0 E + 0 4  
?.f.OUr+OC 
Table I. - Continued 
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AIAO 
t.Z?lE-01 
8.7OZE-0 1 
1 .O4ZE*OO 
1.187E*00 
1.315E*UO 
1.431E*00 
1.538t*00 
I. 639E*OO 
1.733E+00 
1.823E*OO 
I.Y09E*00 
1.991E*JO 
2.0o9Et00 
2.144E*00 
2.21 5E*OO 
2.262E*00 
2.344E*00 
2.4S3E+OO 
2.46lt*OO 
2.522E*OO 
2.589€*00 
2.6t5€*00 
2.752€*00 
Z.U52E+00 
2.966E*OO 
'.O94E+OO 
3.73bE*00 
3.390Er00 
3.554€*00 
?. 724E *OO 
3.898€*00 
4.073E*OO 
4.245E+00 
4.41 1E*JO 
4.57Oi+OO 
4.7?0F*OO 
4.866t +30 
5.309E*00 
5.151E*00 
5.29OE+00 
5.423E*00 
5.545EI.00 
5.657€+05 
5.755E*u0 
5.842E*00 
5.V17E+00 
5.979t*00 
6.027€*00 
t.O59E*JO 
b.O74E*OO 
b.O72t*OO 
5.051€*30 
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I. 956E*OJ 
1.962 €400 
1*96aE*Oo 
1.973€+00 
1.97U*OO 
1.982€*00 
1.9&7L-*OO 
1.992€*00 
1.997Ec 00 
2.002E*OO 
2.009€*00 
2.016E*00 
2.024E.00 
2.034E*00 
2.045E+OO 
2.057E*OO 
X.088E.00 
Table I. - Continued. 
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S I R  
Table I. - Continued 
Table I. - Continued. 
Table I. - Continued. 

Table I. - Continued. 
1.000E*00 
1.000E+00 
1 .OOOE400 
I.OOOE+00 
l.OOOE+00 
1.000E+00 
I.OOOE+OO 
1.000E+00 
1.000E+00 
1.000€+00 
1.000E+00 
l.OOOE+00 
I. OOOE 400 
1.000€+00 
1*000E+00 
1.000E+00 
l.OOOE400 
1.000€+00 
l.OOlE+OO 
1.001E400 
1.002E400 
1.003E+00 
1.004€+00 
1.007E+OO 
1.009E+00 
1.013€+00 
1.018E+00 
1.024€+00 
1.032E+00 
1.041E4W 
1.051E+00 
1.063€+00 
l.O77E*OO 
?.092€+00 
1.llOE+00 
1.128E+OO 
1.149€+00 
I. 171€*00 
l.l94E+OO 
1.210€+00 
1.243E+OO 
1.269€+00 
1.2952+00 
1.322€+00 
1.350E +00 
l.377E400 
1.405L+OO 
1.432E*00 
1.460E+O0 
1.407€+00 
1-515€+00 
1.HZE+00 
1.568€+00 
1.594E+OO 
1.620E~00 
1.645€+00 
1.670€+00 
1.693€+00 
1.7L6E400 
1.738€+00 
1.758€+00 
1.778€+00 
I. 796E +00 
1.814€+00 
1.830€+00 
1.845€+00 
1.858€+00 
1.871€+00 
1.083%+00 
1.094€+00 
1.904E+OO 
1.9L3€+00 
1.9ZZE+00 
1.930€+00 
1.937€+00 
1.944€+00 
1.951€+00 
1.957€+00 
1.963€+00 
1.97M+OO 
1.982E+OO 
Table I. - Continued 
Table I. - C ::nu& 
Table I. - Continued. 
Table I. - Continued. 
WRTO 
'iable I. - Continued 
Table I. - Continued. 
WRTO 
Table I. - Continued 
I. 
1.000€*00 
1.00OE*00 
I .OOOE*00 
1.000E*00 
1 .OOOE *00 
1.000€*00 
1.000E*00 
1.000€*00 
1.000E +00 
1.000L*OO 
1.000E*00 
I.OOM*00 
1.000€*00 
1.000~+00 
1.000€*00 
1.00OE*00 
I. OOOE *00 
I.OOOE*00 
1.000€*00 
1.001E+00 
1.001E*00 
l.Oil~E*OO 
1.003E*OO 
1.005E +00 
1 . 0 0 ~ * 0 0  
l.OlIE*00 
1.014€*00 
1.019E*OO 
l.OZSE+OO 
1.032E*00 
1.04lE*00 
1.050E*00 
1.062E*OO 
1.074E*OO 
1-088E*00 
I . l 0 4 t + u ~  
1.121E*00 
1.139E+00 
1.158€+00 
1.179E+00 
1.2OOE*00 
1.222€*00 
1.245E*OO 
L.Zb9E*OO 
1.293€*00 
1-311E*00 
1.342E*OO 
1.361E *OO 
1.391E*OO 
1.416E*00 
l.+r1E*oo 
1-465E+00 
1.490€*00 
1.514E*OO 
1.538E*OO 
1.561€*00 
1.585€*00 
l.b08E*00 
1-b30E*00 
l.b52E*00 
1.613€*00 
l.b94E*00 
1.113€+00 
1.732€*00 
l.l5lE*OO 
1.7b8E +00 
1.765€*00 
1.801€+00 
1.815€*@9 
1.829E+00 
1.842E*00 
1.855E+00 
1.866€*00 
1.877E*00 
l.J8XE*OO 
1-896E+00 
1.9OSE*00 
1.914€*00 
1.921€*00 
1.929E+OO 
1.943€*00 
1 - 1 
Table I. - Continued. 
Table 1, - Continued. 
1.000E+00 
1.000€+00 
I.OOOE+OO 
I .OOOE +00 
1.00M*00 
1.000E+00 
1.000€+00 
1.000E+00 
1.000€+00 
I.OOOE JO 
l.OOOE+OO 
1.000E+00 
1.000€+00 
1 . 0 0 ~ + 0 0  
1. OOOE too 
1.000€+00 
1.000E+00 
1~000€+00 
1.000€+00 
1.001E*00 
1.001E+00 
1~002E+00 
1.003€+00 
I .OOSE+OO 
1.007E+00 
1.010E+00 
1.014E+00 
l.O19E+OO 
1.024E+oo 
1.031E+00 
1.039E+OO 
I.O49E+00 
I.O59E+00 
1.072E+00 
1.085E+00 
1.100E+00 
l.llbE+OO 
1.134E+00 
1.153€+00 
1.173E+OO 
1.194E+00 
l.ZlSE+OO 
1.238E+OO 
1*2blE+00 
1.284€+00 
1.308E+OO 
1.332E+OO 
1- 356€+00 
1.3806+00 
1.405€+00 
I.~ZPE+OC 
1.453€+00 
1.4;'€+00 
1.501. +OO 
1-524E*00 
1.548€+00 
1.571E+00 
1- 593E *00 
1.616E+00 
1-637E+00 
1.658€+00 
l.b79E*00 
1.699E+OO 
1.718E+00 
1.73bE+00 
1.754E+00 
1.77IE+00 
1-787E+OO 
1.802E*OO 
1.817E*00 
1.830€*00 
1.843E*00 
1.955€+00 
1.866E+00 
1.87.7Et00 
1.887E+OO 
1.89bE+OO 
1.905€+00 
1.913E+00 
1.92LE+OO 
1,93bE*00 
Table I. - Continued 
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C P I R  
Table I. - Continued 
Table I. - Continued 
GAMMA / 
Table I. - Continued. 
WRTO 
Table I. - Continued. 
Table I. - Continued. 
Table I. - Continued. 
GAMMA I 
Table I. - Continued. 
1 HMU/RHD-0 WRTd S/R & / A 0  2 C P / R  CV/R GAMMA 
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Table I. - Continued 
Table I. - Continued 
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Table I. - 
GAMMA 
1.259E +00 
1.259€+00 
1.258E*00 
l.ZSSE+OO 
1.25lE4 90 
l.Z46E+OO 
1.24OE+GO 
1.233E+OO 
1.226E*OO 
1.22OE+C3 
1.21 3E+00 
1.208E+00 
1.203€+00 
1.200E.00 
1.191€+00 
1.195€+00 
1.194€+00 
l.l91E+00 
1.194E+00 
1.195€+00 
1.191E+00 
L.l99E+00 
1.201€+00 
1.204E+OO 
1.201E~00 
1.210E +00 
1.214€+00 
1.217€+00 
1.22lE*00 
1.225€+00 
1.228Et00 
1.232E+00 
1.235€+00 
1.239E+OO 
l.Z42E*00 
1.245€+00 
1.241E*00 
1.249€+00 
1.251€+00 
1.252€+00 
1.253€+00 
1.254€+00 
1.254E+OO 
1.254€+00 
1.254€+00 
1.254i+OO 
1.253E+00 
1.252€+00 
1.250€+00 
1.249€+00 
1.241€*00 
1.'46€+00 
l.Z44E+OO 
l.242€+00 
1.241€*00 
1.239€+00 
1.237E+00 
1*235E*Oo 
1.234EtOO 
1.232E+00 
1.230E+00 
1.229€+00 
1.228€+00 
1.22bE*00 
1.225E+00 
l.Z24€+00 
L.Z22E+OO 
1.22lE*00 
1.22OE+OO 
1 .219E*00 
1.219€+00 
1.218€+00 
1.211€+00 
1.211E+OO 
1.216€*00 
l.Z16L+00 
1.2lSE*OO 
1.215E+OO 
1.215€*00 
1.2lSE+OO 
1.215E+OO 
1.215E*00 
1.215€*00 
Table I.  - Continued. 
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Table I.  - Continued. 
Table I. - Continued 
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GAMMA 1 
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Table 11. - Mole Fradlons for Carbon Dioxide. 
0 2 Ot* 02 - 
5.397E- 11 l.7bOF-18 0. 
02  02, Oi- 
4.555t-11 ..760E-18 0. 
1.000E *02 
2. OOOC *OZ 
3.000E*OL 
4.000E *02 
5. OOOE *OZ 
6.000E *02 
I .  OOOE *02 
8.000E *02 
Table 11,- Contil,ued 
PIP0 - c.03E-07 
c- CO C U* ccz LZ 
c * *  C- cil CO+ COZ C z 
0. 3. 0. 0. 1.000€*00 0. 
C- LO LO* CCZ CZ 
cilz cz 
PIP0 3.anc-7,  
C- CO c o t  coz C 2 T 

CO* 
Table II. - Continued 
1 
1.ooOE*O2 
Z.OOOE*02 
3 .000E42  
4. OOOE *02 
5. OOW 4 2  
.. OOOE *02 
7.000E *a2 
8.OOOE*02 
9.000E 132 
1.000E*03 
1.10W*03 
1.20OE *03 
1.300E *03 
1.4OOEM3 
1.500E*03 
1.600E*03 
1. 7UOE *03 
1. S00€*03 
1.000E*02 
?. OOOE *02 
3.000E*02 
4.000E*02 
5.000€*02 
6. OOOE +02 
7.000E +02 
8.000E*02 
9.000E *02 
1.000E*03 
1. LOOE*03 
1.ZOOE *03 
1.300E *03 
L.4OOE*03 
1.500E+03 
1.6OOE*03 
1.700E*03 
1.800E*03 
1.900E*03 
2.000E *03 
C* 
3. 
3. 
J. 
6. 
C. 
C. 33 It- 15 
d.jL>t-o', 
1.4>5E-r7 
6. dJ7E->, 
6.0-4t-4Y 
8.3 ldt -40 
3.954t-*3 
5. f doc-41 
5.572E-39 
2.0>Zc-37 
1 .313~-34  
5.>U>c-jL 
l . l c5 t -LY  
1.49I t -L7 
~ . ~ * J L - L >  
I # 
- 
- 
Y 
- 
I Table II. - Continued. 1 i ' 
L**  c- CL c o t  COZ CZ T 
.. ~ 
PIP0  = U.OOE-C6 i 
C L C*+ i- CO Cb* CG2 CZ T 
i 0. 0. 0. 0. 0. 0. 1.00OE*OO 0 .  1.000E*O2 
0. 0. 0. 0. Z.ZZIt-oZ 0. 1.000€*00 0. ;2.000E*O2 
0. U. 0. 0. b.3MLt-36 4.93 7t-7d l.UCOL*OO 0. 3.000E*02 i O- J. G.  0.  1.61Yt-25 V 3 E - I  1.000€*00 0. 4.UOOE *OZ 1.YV4t-V3 0. 5.  C. 6 .636~-18  4 . 3 ~ 1 ~ - 4 b  I.OOEE*OO n. 5.000E*02 
1 5.211~-16 >.TO*-15 0. 0. 4.2d4E-13 9.1356-37 I .OOOE*OO 3. 6.000€*02 
- 1 5.175f-ul Y.Ob.?E-a+ 0. 0. 5.4uoF-10 3.dL4E-$2 l.OOCE*OO L.26bE-8d ?.OCOE*OZ 1 ! ! Z.404E->2 1.56bE->7 0. C. - 0 U  Z.o37k-30 1.000E*00 1.4ZJE-76 8.OOOt*02 i 
1.231t- i>  9.5oJt-5> 0. 0. 1.814E-07 6.L95t-29 l.OCCE*C5 1.039E-67 9.000E*02 f > 
Z.dd3t-40 0 .511~-49  u. 2.334t-62 9 . l l J t - 0 6  7.YJYL-LO 1.000E*00 3.571E-b0 1.000E*03 I 1 ; 
1.125t-3b 0 . 9 6 0 ~ - 4 6  0. 3.YaOE-72 7.bllE-05 6.3+9E-27 9.959E-Cl 3.211E-54 l . lOOt*03 
3.301E-LL 5 7 1 ~ - 3  0. 1 . 3 - 6  4.ZZLE-04 3.505E-Lb C.96+E-O1 3.OIZt-49 1.200€*03 
+.lolE-LY 0 1 7 - 1  0. 2.lYUt-56 l . l 9 4 t - 0 3  1.552t-22 9.9736-01 C.93Vt-45 1.300E*O3 > 1 l.bY9E-.!a 4 . . ~ l t - 3 r  0. 3.3LSE-50 6.172E-03 >.451t-25 9.901E-01 1.VBSE-41 1.400E*03 
. . 3.62Lk-24 S t - 7  >.oGJt-55 5.056E-4> I . lb>E-02 2.4OSE-24 F.732E-01 2.637E-38 1.500E*03 
3.YlYt-2L 1 - 3  1. l+OE-bY 1.29Yi-41 4.442E-02 1.149E-22 F.330E-Ul I .409E-35 1.600E*03 
2.543t-LO o.SLot-5L 6.+40€-63 b.Oob€-3% S.blYE-02 5.475E-21 5.54OE-01 3.5LSE-$3 l.IJOE*U3 
0.609E-1V L.4aYE-29 1 - I  2.143E-36 1 U l - 3  l . lOUt-19 7.222E-01 C.'*l4E-31 11U00E*03 
P IP0  9.00t-06 
Table II. - Continued. 
4. OOOZ +02 
5.OOOE *02 
6.000E +02 
I .OOOE +02 
6.000E*02 
9.OOJEtOL 
l.OOOf+53 
1. LOO€ +03 
l.ZOOE*33 
1.300E+O3 
l*rOOE*O3 
L.50OE*O3 
1.600E *03 
1.7OOE +O3 
1.8OOE *03 
1.933E +03 
2.000E*03 
2.100E*03 
2.200E*03 
2.300E +O3 
2. WOE +33 
2.500E*03 
2.60JEcO3 
2.70Q€*03 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
8.959E-87 
5.349E-82 
1.-19lE-77 
1.355E-73 
8. LICE-TO 
2.717E-66 
5.034E-63 
5.201E-60 
1 
1.OO~E +O2 
2. 000E *02 
3.OJUF*O2 
4.000E*02 
5.00OE *U2 
6.000E *02 
1. OOOE +a2 
8.OOJE*J2 
9.000E +02 
1.003E+03 
1.lOOE*O3 
1.200E *03 
1.300E *O3 
1.400E 103 
1.500E *03 
I. 600C +03 
1.700€*33 
1.800E*03 
1.900E *03 
2.000E*03 
2.100E*O3 
2.200E +03 
2.300€+03 
2.40JE*33 
2.5OOE*O3 
2.63OE*03 
2.700E *03 
2.800E *03 
Z.900E +03 
3.000E *O! 
3.100F *0- 
L Z O O i  .03 
3.303E *03 
3.600E*03 
3.505E 133 
3.600€*03 
3.700E*03 
3.800E*03 
3.90QE +03 
4.000E *03 
T N e  II. - Contlnwd 
I 
7.000EmZ 
0. 000E *02 
9. OOOE 402 
L OOOE *03 
1. LOO€ *O3 
1.200E 403 
1.300€403 
1.4OM 403 
1. SOOE *O3 
1.600E *03 
1.7OQE403 
1.000E 403 
1 -9OOE 403 
2.000f 403 
2.100% 403 
2.200€*03 
2.300E403 
21400E403 
2.500E403 
2.6OaE403 
2.70@€*03 
2. OOOE 403 
2.900E403 
3.000E 403 
3.100E403 
3.200E 403 
3.300E 403 
3.400E to3 
3.500C*03 
3.60OE 403 
3.700E403 
3.800E 403 
3.900E 403 
4.000€403 
4.100E403 
4.200E 403 
4.300€+03 
4.400E403 
4.500E 403 
4. 6OOE tO3 
Table II. - Continued. 
1.15s-01 
2037R-60 
7.OI9E-50 
1.69%-49 / 
1.21X-42 
6.2 13E-31 
4.lOM-32 
5.7192-20 
Z.OO9E-24 
2.93M-22 
7.94IE-21 
1.334E-19 
1.492E-10 
1.12lE-11 
5.5aZE-11 
1.803E-16 
3.6ME-16 
4.775E-16 
4.26lE-16 
3.05lE-16 
2.018E-16 1.350  
9.731E-11 
7.836E-17 
7.015E-1I 
6.7IOE-17 
6.130E-l? 
6.075E-17 
7.171E-17 
7.7OZE-17 
8.63bE-17 
l.OZ1E-16 
1.211E-16 
1. WOE . I 6  
2.1596-16 
2.855E-16 
3.761E-1b 
4.893E-16 
6.233E-16 
7.680E-16 
1 .OOOE 402 
2. OOOE 402 
3.000€+02 
4.000E+02 
5.0ooE 402 
6.000E *02 
?.OOOE *O2 
8.000E +02 
9.000E402 
1. OOOE 403 
1.100E*03 
1.200E403 
1.300E*O3 
1.400E403 
1. SOOE403 
1.600E 403 
1.70OE 403 
I.aOOE*O3 
1.900E403 
2.000€*03 
2.100E403 
2.200€*03 
2.300E403 
2. roM *03 
2.5OOE403 
2 .604  *03 
2. TOOE*O3 
2.800E+03 
2.900E403 
3.000E*03 
3.1OOEt03 
3.200E 403 
3. WOE 403 
3.400E403 
3.5OOE*O3 
3. 6OM 403 
3.700E t03 
Table II. - Continued 
r .Zl lE->3 
* .2 l l  t - s o  
Y.djYt?l 
2.4*6E-30 
1. ILYE-3L 
1.4L5S-LU 
a.*YbE-L 1 
I. 3OYt-Lc 
1.311E-22 
a. 105%-2 A 
3."4LE-19 
7.ol3E-la 
1. j I 3E-1b  
1.d33t-l:, 
1 s t  : t -14 
1. IJYE-13 
1.022E-A A f 7.300E-1 1 
I + . + r ~ t - ~ u  
1 L.4YlE-Jv 
I . Z ~ Z E - O ~  
I 5.ol5E-oa 
L.33dE-41 
f d.63r)t-Jr 
9.0192-00 j Y.rd4c-00 ; 3.bLrE-u> 
o.64E-05 
2.33lt-0s f 5.YIZE-JC 
j 1.451k-u3 
i 3.lcOt-03 
' 7.4.!7E-u3 
' 1 .521~-31  
: j . r ) 3 7 t J L  
! 5.492E-OL I 9.0CdE-OL 
, 1.3<lE-ul 
I 
5.073C-10 
1.Y4YE-06 
6.5uYL-37 
5. 67bt-0b 
4.451E-05 
L.47Ot-0* 
1.050t-03 
3.6111-03 
1.05lE-02 
2.b4LE-uZ 
5. L4bE-02 
1.146E-01 
1.9dlF-Jl  
3.032t-01 
Z.05bt-01 
4.741F-01 
5. lLLt-01 
5.lo0E-01 
5.100t-01 
5.OSOE-01 
5.OL3t-01 
5.Cl l t-01 
5.005E-01 
5.0lJJF-01 
5.001E-01 
5.00lE-01 
5.001)t-01 
5.00dE-01 
5. 0 JUE- J 1 
4. +SYE-01 
4.YYIt-01 
4.9911-01 
4.YldE-01 
4.94iE-01 
4. baa€-01 
4.76bE-01 
4.54 l t -01 
*. 1 l o t - 0 1  
3.631E-01 
2.9out-01 
C - cu Cb* CUZ C 2 T 
l.UJOF*02 
L.OOOE*02 
3.000EtPZ 
4.000Et02 
5.00OEtO2 
b.000Et32 
7. OOOE 02 
8.000tt02 
9.0JOE*OZ 
1.000E*O3 
1.100E*03 
1.200Et03 
1.300E *OJ 
1.400E*03 
1.500Et03 
l.bOOEt03 
1.730E*03 l . n o o ~ t o 3  
1.900€*03 
2.OOOE*03 
2.100E*03 
2.200E*03 
2.3OOE*O3 
2.400€*03 
2.50OEt03 
Z.bO0E *03 
L.700EtOJ 
2.600tt03 
Z.Y00t*O3 
3.000tt03 
3.100EtO3 
3.23OFtO3 
3.30OLt03 
3.400F*03 
3.500€*03 
I.b00E*03 
3.100E*03 
Table II. - Continued. 
1.300E to2 
2.000E*02 
3.000E +02 
4.000E to2 
5.00OE t o t  
b.OOOE+OZ 
7.OOOEt02 
8.0OOEt02 
9.000EtQ2 
1.000E t03 
1. IOOE t03 
l.POOEt03 
1.300Et03 
1.400E t03  
I. 500Et03 
l.bOOEtO3 
1.700E t03 
I. 8OOE t03 
1.900E t03 
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3.233E-33 
I. 783E-33 
9.79bt-34 
5. d l*€-34 
2.913t-34 
1.572E-34 
8.43bt-35 
4.49UC-35 
Z. 383E-35 
1.255t-35 
6.573t-36 
3.ZcSE-36 
1.7.8E-36 
9.1VlE-37 
4.7+1E-31 
2.447E-31 
1.2blF-37 
6.505t-38 
3.3bOE-3d 
I. 140E-36 
9.036E-39 
4.7 l lE-39 
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co* 
0. 
0. 
2.7211-79 
1.053E-98 
2.758E-4b 
4.9290-38 
A eb3bE-32 
Z.58.E-30 
be29OE-29 
7.958E-28 
b.348E-27 
i.585E-.Xb 
1.552t-25 
5.4SOE-2s 
A.620E-24 
5. A34E-24 
I.128E-22 
3.453+2A 
I.bZOE-20 
1=234&10 
A.52OC- t 7  
A.47bE-16 
I. L*t?E-15 
7.62SE-A5 
*.ZY8E-A4 
d.lA2E-13 
9.440E-A3 
3.929E- A2 
1.554E-11 
5.8836-11 
2 . l l l E - l o  
1.143E-10 
2.223E-09 
b.21bE-0'4 
l.bG1E-08 
3.b81E-08 
7.142f-08 
1.515'?-q7 
2.aoot-01 
4.934E-01 
a. m e - 0 1  
? .344E-Ob 
2.015E-ob 
3.053E-06 
4.279E-W 
5.725E-06 
1.353E-06 
9.12lE-Ob 
I. AOAE-05 
1.298E-05 
1.49 7E-05 
1.689E-05 
A 8b4E-05 
2.0091-05 
2.1132-0s 
2. A 7OC-05 
r' A7OE-5s 
2.A44E-05 
2.OlbE-05 
A.9QbE-05 
1.883E-05 
Ae77rE-05 
A .bbSE-OS 
A.',58E-O5 
A -455C-95 
1.358E-05 
A.ZLbE-05 
1. 18OE-05 
1.099f-05 
1.02-E-05 
9.525E-Ob 
8.85bE-06 
8.2ZlC-06 
7.633E-06 
7.013E-06 
b* 543E-01 
b.042E-06 
5.568E-06 
5.1196-db 
4.b9bC--06 
3.9AYE-Jb 
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4.397E-11 
4.181E- 11 
5.245E- 11 
5.034E-11 
4.873E-11 
5.1WE-11 
7. WOE- I I 
2.136E-39 
4.926E-08 
6.1172-01 
4.795E-06 
2. S6lE-35 
1.132E-04 
3.904E-04 
1.139E-03 
2.893E-03 
6.54%-03 
1.33W-02 
2-499E-02 
4.283E-02 
6.150E-02 
9.164E-02 
1.ZPZE-01 
1.5S6E-01 
1-697E-01 
1.666E-01 
1.4blE-01 
1.1ssE-01 
a.lTOE-02 
5.287E-02 
3.22ZE-02 
1.907E-02 
1.123E-02 
6.682E-03 
4.047E-03 
2.503E-03 
1.583E-03 
1.023E-03 
6. 756E-04 
4.55oE-04 
3.123E-04 
2.182E-04 
1.550€-04 
1.11M-04 
8.19oE-05 
6.08lE-05 
4.590E-05 
3.513E-05 
2. V3IE-05 
2.16OE-05 
1.74OE-05 
1.429E-05 
1.196E-05 
1.011E-05 
8.146E-06 
7.569E-36 
6.562E-06 
5.683E-06 
4-909E-06 
4.22%-06 
3.638E-06 
3.12M-06 
2.61lE-06 
2.313E-06 
1.994E- 06 
1.722E-06 
1.491E-06 
1.294E -06 
1.126E-06 
9.8lbE-07 
0.577E-07 
1.509E-01 
6.586E-01 
5.706E-01 
5.09 1E-07 
4.486E-07 
3.957E-01 
3.494E-01 
3.088E-01 
2.132E-01 
2-14 LE-01 
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t++ 
I). 
3. 
0. 
0. 
J. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
U. 
L.513E-5> 
l.'.l+t-51 
I.b3b€-bo 
2.CfJ t -b l  
1.167E-76 
1 . ~ 3 0 ~ - 7 2  
1.313E-td 
4.145E-05 
6.83SE-bL 
b.475E-59 
3.838E-50 
1.54lE-53 
4.5J3C-51 
1.OLIE-*a 
1.d l d t - v 6  
2.6bbE-44 
3.> 14t-42 
3.54iE-40 
2.7LOE-30 
1.5bdE-36 
b.bd8E-32 
2.1 13E-33 
5.0b3E-32 
9.55bE-31 
l . c ? r ~ - z +  
1.910t-Zd 
2.11YE-27 
2.02PE-26 
1.6M2E-25 
1. LO7t-24 
7.4Y3t-LI 
4.04dE-23 
r. ' tLJt-ZL 
M.1bbE-LZ 
3.151t-21 
1.LLLt-LO 
3.7 33t-L'3 
1.1 12E-19 
3.*91c-19 
Y.Yf5E-19 
2.731E-Id 
I.2OCE- l d  
l .b j3E-11 
C.5lt.E-17 
1.079E-l(l 
2.b04t- 16 
5.b54t-16 
1.2lt4t- 15 
2.669t-15 
>.>Y>t- l5 
1.141t-14 
~ . 3 0 1 i - 1 +  
*.SLJE- 14 
M.7IdE-14 
1.64Yt- 13 
3.065E-13 
>.>Yet-13 
1.0066-12 
1.77YE-IL 
3.0rbi-12 
5.316E-IL 
M.9Y4T-12 
1.5Olt-11 
2.472t-' 1 
4.0ZCE-11 
b.C5?E-11 
1.607E-10 
co* 
0. 
0. 
2.323€-79 
Y.2Zlk-59 
z.ldzE-+a 
3.531t-38 
1.574t-32 
Z.SMQt-30 
b.29OE-LY 
7.75dE-ZM 
6.3CME-L7 
3.5BSt-26 
1 -552E-25 
5.45UE-25 
l . b i 0 t - r 4  
+.dl I t - 2 4  
9.401E-23 
2.85SE-zl 
6.30MF-20 
1.OLlE-18 
1.25dE-17 
I.2LdL-16 
'--698F-16 
6.37aE-15 
3.58LE-14 
1.7bJt - I3  
1.BZOt-13 
3.2Os)E-12 
1.~4bE-11 
4.630E-1. 
1.64CE-10 
5.516t-10 
1.723t-09 
4.937E-OY 
I.LB3t-Od 
3.015t-48 
b.*a+E-Od 
l.2M4E-01 
L.3YdE-07 
4.2bLt-07 
7.250E-07 
1.1M3t-06 
1.d5oE-Ob 
Z.7bbE-Ob 
3.Y47E-06 
5.3UOt-06 
1.027t-Qb 
M.8CYE-ob 
1.061E-05 
1.287E-05 
1 .CY9E-05 
1.709E-05 
1.vOBt-05 
2.064E-05 
2.LZ4t-05 
~.319E-05 
2.3b3E-05 
~ . ~ s M L - ~ s  
2.311E-0. 
2.233t-05 
2.135E-05 
2.024E-05 
1.90VE-05 
1.793t-05 
1.681E-05 
1.573E-05 
1.471E-05 
1.375E-05 
1.28Ct-GS 
1.198t-05 
l . l l e t - 0 5  
1.043E-05 
9.71 ME-06 
9.047€-06 
8.+:4E-Ob 
7.U15t-Oc, 
7.24ME-06 
b.71 lk-Ob 
6.202E-06 
5.720t-06 
4.831 t-Ob 
I.MQE*O3 
8.6009*03 
8.800C *03 
9- OOW *03 
9.20W *03 
9.400E403 
9.60W *03 
9. B00E*03 
l.OOOE*0l 
l.OZO€+o4 
1.040E *OI 
1.060€*04 
l.O8o€*M 
1. LOO€ *M 
1.120€*04 
l.lrOE*OI 
1.160E+04 
1.18o€*Ol 
1.200E*O* 
1.22OE+Ji 
l .ZCM*M 
1.260Ev04 
1.2q"+*Dr, 
1 .-'4uE*04 
1 3 2 P F * M  
1.3*0; to4 
1.36JE *04 
1.3801 *04 
1.4UOE*04 
1.92M*OI 
1.440€*04 
1.460E*04 
1.48OE*Ol 
1. WOE +04 
1.52 0E *w 
1.540E *JI 
1.560E404 
1.580E*W 
1.600E*OI 
l,bZBE +04 
1. 64OE *04 
1. MOE 404 
1.680E+c)4 
1.700E*O4 
1.?2OE*04 
1.74OE*O4 
1 .16M*M 
1.180E+04 
1. 8OOE to4 
1.8ZOE+O4 
1.84OE*O4 
1.860E *Oi 
1.88OE+O4 
1.900EtM 
1.920E to4 
1.94OE *04 
1.964€*04 
1.980E*04 
2.000E*O4 
2.020E*M 
2.04OE*O4 
2.060E *04 
2.0809~04 
2.130E*O4 
2.1ZOE*O4 
Z.lIOE+W 
2.1 6OE to4 
2.19OE*W 
Z.200E *04 
2.220E*04 
2. ZIOE *O4 
2.260E +04 
2.280E*O* 
2.300E*01 
2.320€*06 
2.340E *O4 
2.360€+04 
2.3809*04 
2.600€+04 
2.420€*04 
2.440E*04 
2.460E+04 
2.48OE *Ol 
2.5OOE *O4 
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1.000E~W 
2.000E +O2 
3.000€+02 
4.000E402 
5.000E+02 
6.00oE +02 
7.OOOE +02 
I.M)OE+OZ 
9. OOOE 402 
I.OOOE+O3 
1.100E+03 
I. ZOO€ 403 
1.300E+O3 
1.400E 403 
1.5000 +03 
1. 600E 403 
1.7OM +03 
1.803E403 
1.900E +03 
2.000E 403 
2.100E403 
2.20OE 403 
2.300E+O3 
2.4OOE 403 
2.500E+03 
2.600E+Of 
2. ?OM +03 
2.800E403 
2.9OM403 
3.000E 403 
3.1OOE403 
3.203€+03 
3.300€+03 
3.4OOE +03 
3.500E+03 
3.6OOE403 
3.7OOE +03 
3.800€+03 
3.900E+33 
4.000E+03 
4.100E403 
4.ZOOE 403 
4.300E +03 
4.400E +03 
4. SON 403 
4.630€+03 
4. TOO€ +O3 
4.800E+03 
4.900E +03 
5.000E403 
5.100E+03 
5.200E403 
5.300E +03 
5.400E to3 
5.500E 403 
5.6OOE +O3 
5.700E+03 
5.800E403 
5.900€+03 
6.000E +O3 
6.1OOE +03 
6.  ZOO€ +O3 
6.300E +03 
6.403€+03 
6.500Et03 
6.6000 +03 
6. 7OOE +O3 
6.800E403 
6.900E t03 
7.000E+03 
7.10DE+O3 
7.200E +03 
?.300E+03 
7.400E to3 
?.500E+O3 
?.600E+O3 
7.70OF 403 
7. 8OOE +03 
?.900E+03 
3.0008 +03 
8.200E +03 
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t 
l.oom+o2 
2.oom* 
3.oomMI 
*.OOoc+O2 
S.QOdt+Ol 
b . ~ *  
T.oooEM2 
! ..00#.02 9.OQOt a 2  
1. w + O 3  
1.100(+03 
10260EM3 
l.DOWM3 
1.400C.03 
1.50a+03 
1.bOOE.03 
1 - M . 0 3  
l.OOOE*O3 
1.9OW *03 
2.000C+O~ 
2.100C*03 
2.2- -3 
2. SO@€ -3 
2.40OE.03 
2.WW!+03 
20bOW!+03 
2.10W!*03 
2.OOOEM3 
2.-+03 
3.000E.03 
3.lOOE+O3 
L20OP*O3 
3.300€*03 
3.bOOL+O3 
3.59otc03 
3. WOE *03 
3.7OOEm3 
3.800E+03 
30900E*03 
+.000E*O3 
4.10OL403 
4. 200E*03 
4.300E a 3  
4.4oa€*o3 
+.500€ *03 
4. bOOE*O3 
4.7OOEM3 
4. 80OL+03 
+.WOE403 
5.000€*03 
5. LOOL 403 
L200€*03 
5.300€*03 
5. WOE *03 
5.500€+03 
5. bOOE *03 
5.700€*03 
5.800Z 403 
5.90W *03 
b. WOE*O3 
6.1W+03 
b.200€+03 
6. 300€ *03 
4. 4 0 1  +03 
b.SO0E 403 
6. b0W +03 
b.700E 403 
6.0001E*03 
b.900€+03 
7. OOOE +03 
7. 1- *03 
7.200E 403 
7.300E *03 
7.400E*O3 
7.500€+03 
T.bOOE+O3 
7.70OE.d3 
1 .#OM *03 
7. WOE *03 
0.000E *03 
@.200E*03 
co* 
0. 
0. 
1.694E-79 
1.593E-59 
1.115E-46 
3.021E-38 
1.299E-32 
2.516E-30 
b.ZU9E-ZP 
7.958E-28 
6.348E-21 
3.585E-26 
1.552E-25 
5.450E-25 
1. bZOE-24 
4.613E-24 
7.30lE-23 
2.184E-21 
4.80YE-20 
1.828E-19 
9.683E-18 
9.454E-17 
1.505E-16 
4.955E-15 
2.789E- 14 
1.369E-13 
6.032E-13 
2.436E-12 
9.241E-12 
3.346E-11 
1.!6ZE-10 
3.848E-10 
L.ZO1E-09 
3.48OE-09 
Y.252E-09 
2.239E-08 
4.942E-08 
1.005E-07 
1.9116-07 
3.442E-01 
5.925E-07 
9.19Of-01 
1.555E-06 
2.310E-06 
3.462E-06 
4.IU9E-06 
6.48OE-06 
8.344F-06 
1.Q39E-05 
1.251E-05 
l.485E-05 
1.118E-05 
1.941E-05 
2.163E-05 
2.3526-05 
2.502E-05 
2.603E-05 
2.652E-05 
2.b48E-05 
2.69IE-05 
2.520E-05 
2.416E-05 
2.299E-05 
2.175t-05 
2.05OE-05 
1.928E-05 
1.UIOL-05 
1.69UE-05 
1.5PlE-05 
1.49IE-05 
1.396E-05 
1. 306E-05 
i.zzzc-05 
1.1436-05 
I .ObBE-05 
Y.361E-06 
V.ZV4t-Ob 
8.C55t-Ob 
P.049k-0.J 
7.*73t-06 
6.4ObE-Ob 
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7. 4bCE-GO 
0.380E-Cl 7 92 16-01 
8.823E-08 
9.2llE-08 
9.518E-08 
9.6lZE-08 
9. b31E-00 
9.36lE-08 
8.853E-08 
0.133E-00 
1.252E-08 
b.277E-00 
5.201E-00 
4. 327E-08 
3.463E-08 
2.715E-00 
2.093E-00 
1.593E-08 
1 ZOOE48 
lJ.98K-09 
b.698E-09 
4.98TE-09 
3 . 7 1 4 € 4 9  
2.77lE-09 
2.074E-09 
1.5S8E-09 
1.1TbE-QY 
8.913E-10 
b. 792E-10 
S.?r)+E-10 
4. Q8E-I0 
3.104E- 10 
2.416E-10 
1.09 1E- 10 
1.487E-10 
1.175E-10 
9.336E-11 
7. +SO€-11 
5.972E-11 
4.M)IE-11 
3.886E-11 
3.153E-11 
,'.568E-11 
2. W9E-11 
1.721E-11 
1.416E-11 
1.168E-11 
9.662E-12 
8.013E-12 
6.661E-12 
5.5SOE- 12 
4.633E-12 
3.I7SE-12 
3.2412-12 
2. 724E-12 
Z.ZI9E-12 
1.925E-I2 
1. 620E-12 
1.3b3E-12 
1.147E-12 
9. b45E-13 
0.097E-13 
6.783E-13 
5.MSE-13 
4.TlSE-13 
3.W6E-13 
3.219E-13 
2.63OE-13 
2-1428-13 
1.73%-13 
1.390E-13 
1. LOSE-13 
0.70IE-14 
6.905E-14 
5.2TlE- I 
4.048E 4 
3. SS3E-14 
2.330E-14 
1.748E-14 
1. M2E-14 
9. MSE-15 
7. LOSE-IS 
S.209E-IS 
i-13 
i-13 
1 1-13 !-13 
; - l a  
'-13 v 
-13 
' 14 
1-14 
1-14 
!-14 
:-14 
1-14 I 
1-14 
1-15 
:-15 
1-15 
1-15 
: - lb  
i- lb 
:-16 
I- 16 
1-11 
I-17 ; 
1-17 
:-17 
:-11 
1-18 
- 18 
: - lo  
: - l o  
:-19 
- 19 
1-19 
-19 
-19  
'-19 
1-20 
-20  
-20 
-20 
-20  
-21  
'-21 
1-21 
-21 
:-21 
-21 
-2 1 
-22 
1-22 
-22 
-22 
-22 
-22 w 
-22 
-23 ! 
-23 
-23 
-23 
-23 
,-23 
-23 
-23 
-24 
-24 
-24 
-24 
-24 
'-24 
.-24 
-24 
-25 
-25 
-25 
-25 
-2'3 
- 25 
-26 
-26 
'-25 
- 2 1  1 
- 2 1  I 
- 26  1 
q.1. 
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I. 125E-04 
b.555E-05 
J.QO2E-95 
2.192E-05 
1 .Z5bE-05 
7.155E-Ob 
4.052E-06 
2.282E-06 
1.2 19E-06 
7.125E-01 
?.V4lE-07 
2.114E-07 
1.19Ot-07 
b.48bt-01 ). 5208-08 
1 9ObE-08 
1.032E-08 
5.59bL-09 
3. wee-09 
1.670E-09 
9.224E-10 
5.142E-LO 
2.U97t-10 
l.bs!E-10 
9.51ot-11 
5.554E-11 
3.28lE-11 
1.963E-11 
1.188E-11 
7.28IC-12 
4.514E-12 
2-Y3lE-12 
1.195E-12 
L.15UE-12 
1.4446-13 
4. abbe-13 
3.211E-13 
2.137E-13 
1.4346-13 
9. 698E- 14 
6.6058-14 
4.SZlE- 14 
3.lZlE-14 
2.lb3E-14 
l.505E- 14 
1.051E-14 
1.3636-15 
5,168E-15 
i. b33E- 15 
2.5566-15 
1.19YE-15 
loZb4E-15 
Z.8e4t-! b 
b.2 WE- 1b 
4.369E-16 
3.051E- 1~ 
2.A3ZE-16 
l.487t-16 
1.038E- l b  
7.209E-17 
5.OlSE-1 I 
3.48ZE-17 
2.415E-17 
1.674E-17 
1.lbOE-li 
8.032t-18 
5.559E-11 
3.d-t-16 
2. b57E-18 
1.134E-11 
l.Zb5t-11 
@.114E-19 
S.995E- 19 
4.110E-19 
2 . ~ 2 4 ~ - 1 9  
1.934E-I9 
1.322E-19 
9.031E-20 
bal59E-20 
4. 19iE-20 
2.158E-20 
1.945E-20 
I. 324E-20 
9.015E-11 
CO* 
5.445E-Ob 
4.582E-06 
3.Yl*E-Ob 
3.131t-Ob 
2.541E-0b 
2.041E-06 
1.612E-06 
1.255E-06 
9.6316-01 
1.?83E-U7 
5.43lt-07 
3.995E-07 
2.904E-07 
2.0uei-07 
l . r 8 8 ~ - 0 1  
1.054E-07 
1.425E-08 
5.22 1E-08 
3.b70E-08 
2. 584E-G8 
1.821F-08 
1 -194E- OU 
9.221E-09 
b.611E-09 
4.77OE-09 
3.4b5E-09 
2.534E-09 
1.8bbE-09 
1 -383E-09 
1.03Zt-09 
7.152E-10 
5.U59E- 10 
4.45bf-10 
3.4086- LO 
d.bZ1E-10 
2.9266- 10 
1.574i-10 
1.228E-!O 
Y.bZOE-11 
7.562t-11 
5.VbiC- 11 
4.112E-il 
3.731p -11 
2.95tE-11 
2.341iE-11 
1.861F-11 
1.675E- 11 
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3.100E 403 
3.200E *03 
3.300E *O3 
3.40JE *J3 
3.500Et03 
3.600E*03 
3.7OOE 403 
3. 8OOE403 
3.900E 403 
4.0OOE *O3 
4.100Et03 
4.20OE 403 
4.300E 403 
4.400E*03 
4.500€*03 
4.600Et03 
4.1OOE403 
4.800E *03 
4.900E 403 
5.000EtO3 
5.100Et03 
5.2035403 
5.300E403 
5.403Et03 
5.500E*03 
5.600E403 
5.700E*03 
S.800E 403 
5.900E *03 
6.000E403 
b.lOOC+03 
b.Z0OE+O3 
6.300E *03 
6.400E 403 
6.500E *03 
6. 6OOEtO3 
b.?OOE*03 
6.8OOE *03 
6.900E 403 
7.OOOE *03 
7.103E *O3 
?.ZOOE*O3 
?.303E*OP 
7.400E*03 
7.5OOEtO3 
7. 6OOEtU3 
7.100E *03 
7.8OOE 403 
7.900Et03 
8.000E*03 
8.2OOE*O3 
Y.UMt-Cl 
9.434E-25 
5. bCY L-L 3 
2.16lE-l l  
5.o39t-20 
l.OS?+la 
1.4OSt-17 
1.b>36-16 
l.613E-15 
1 .JdBt-14 
b.lbbE-14 
3.eL9f-1J 
1.70SE-12 
t.134E-11 
2.IOlE-11 
Y.3YOE-11 
3.0>1€-10 
*.A?*€-I3 
~?.~J?E-u* 
1.d2LE-UV 
2.1 ,YE-Ud 
5.717E-01 
1.4 IOE-QT 
3.6486-01 
U.72'tE-07 
2.OAOE-Ob 
4. +b I€-60 
Y.5dlE-01, 
1.49OE-O> 
4.bWk'-iJ> 
?.uOst-05 
1.*wt-u* 
2.1 34t-oc 
4.YLZt-U* 
8.bSOE-04 
1.485E-03 
2.4~46-93 
4.0Ybi-03 
0.57dt-03 
1. U33E-02 
l.>djE-OL 
2.3b4t-92 
j.43Lt-OL 
4.d33t-UL 
b. 936-OL 
U.odlE-02 
1. lubt -01 
1.36lE-01 
1.6LlE-Ul 
1.a t+t-ul 
2.1 C8E-01 
2.316t-01 
2.4i4E-01 
Z.o*lC-01 
2.1sut-ul 
C.d5lt-01 
2.915t-ul 
2.VbLE-V 1 
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3.003E402 
4. OOOE 402 
5.000E402 
6.000E 402 
?.000EtG2 
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9.0008*02 
lr000E+03 
1. 1OOE403 
I.Z00E+03 
1.300E t03 
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1.700E433 
1. 800E 403 
1.900€+03 
2.000E 403 
2.10OEt03 
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2.300E403 
2.400E403 
2.500E@03 
2. 600E t03  
2.703E to3 
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2.9OOE to3 
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3. IOOEt33 
3.20OEt03 
3.300Et03 
3.400E403 
3.5001 403 
3.600E 603 
3.700E403 
3.800E433 
3.9OOE tn3 
4.000E+03 
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4.ZOOE+03 
4.3OOE t03 
4.400Et03 
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4.700E403 
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4.900E to3 
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5.300Et03 
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6.000E403 
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4.124E-39 
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2.655E-27 
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4.207E-25 
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1.900E+03 
2*000€+03 
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3.M)OE +03 
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5.50%*03 
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1.800E +03 
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2.338€-03 
3.133E-03 
5.15IE-03 
5. +WE-03 
7. 08Q -0 3 
9.13lE-03 
l.lb8E-02 
1.482E-02 
1.8bSE-02 
2.33lE-02 
2. o w - 0 2  
3.557E-02 
4.35UE-02 
5.254-52 
6.289€-02 
7. 459E-32 
8.75E-02 
1.01bE-01 
1.16R-01 
l.322E-01 
1.483E-31 
1.645E-01 
1-806E-31 
1.962E-01 
2. l l lE-01 
2.25ZE-01 
2.393E-01 
2.5JZE-31 
2.6loE-01 
2.7JM-31 
Z.791E-01 
2.866E-0 1 
2.931F 0 1  
2.99TE-01 
3.036F-31 
3.OT7E-01 
3.11E-01 
3.1435-01 
3.16s-01 
3- 191E-01 
3. 2 IOE -0 1 
3.226E-31 
3.239F-01 
3.2505-01 
3.ZbOF-01 
3.267E-01 
3.274E-01 
3.2 WE-01 
3.282E-J 1 
*.28SE-01 
3.287E-01 
3.287E-0 1 
3.ZBbE-01 
3.285E-01 
3.2BZE-01 
3.276-01 
3.273E-01 
3.266E-51 
3.25%-01 
3.24%-01 
3.239E-01 
3.226F-01 
3.213E-01 
3.197E-01 
3.18o~-nl  
3.16lE-01 
3.14W-01 
3.117E-01 
3.092E-01 
3.066F-01 
3.037E-01 
3.00E-01 
2.974F-0 1 
2.939E-0 1 
2.901E-01 
2.861'-01 
2.81%-01 
2. fI3E-0 1 
?.724€-01 
2.672E-01 
2. 616E-01 
2.55TE-01 
2.494E-01 
2.428E-01 
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2.04M+o2 
3.000Et02 
4. OOOE +02 
5.000Et02 
6. 000EtO2 
7 .000E~02  
8.000E*02 
9.000E *02 
1. OOOE *O3 
1.100E *03 
1.203€+33 
1.30M t 0 3  
1.400E*03 
1.500E *O3 
I. 6OOE 403 
1.100E *03 
1.800E t 0 3  
1.903E403 
2.000Et03 
2.100€*03 
2.200E*03 
2.300E t o 3  
2.400E *03 
2.500E*03 
2.690EtJ3 
2.lOnE *O3 
2.800Et03 
2.9002 t03 
3.000C *03 
3.103E *03 
3.200E t 0 3  
3.303€*03 
3.400E 603 
3.530Et03 
3.600Et03 
3.100Et03 
3.8OOEtO7 
3.900E *O ' 
4.OOJEta 
4. LOO€ *03 
4.200E+03 
4.300E*O> 
4.400E t03  
4.500Et03 
4.600E *03 
4.103E t 0 3  
4.800E *03 
4.900EtO3 
5.000Et03 
5. 100E *03 
5.200€*03 
5.300E *F3 
5.4036*03 
5.500E t 0 3  
5.600€*03 
5.100E*03 
5.8OOE *03 
5.900E t03  
6.000E *03 
6.lDJE*03 
6.200E*03 
6.300Et03 
6.400E *01 
6.500E t 0 3  
6.600E t 0 3  
6.700E *03 
6.800F*O3 
6.900E*03 
I. OOOE t o 3  
1.100E~O3 
1.200C -03 
7.3bOE r03 
7.4OOE *03 
7.5OOE*01 
1.6OOF*O3 
1.7035 *03 
1. 8OOE to3 
?.9OOE *03 
8. OOJE *03 
8.200E t03 
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8.4OOE+O3 
6.600€*03 
8. 8OOE*O3 
9.000€ *03 
9.200E e 3  
9.400€*03 
9.600E *03 
9.800€+03 
1.OM)E*J4 
l.OZOE*M 
1. WOE *04 
1.060€+04 
1. oeoe*w 
1. 100E *04 
l.lZoF*OI 
1.14Ot *M 
1.160E * W  
l.l8oE+OI 
1.200E *04 
1 .2ZM*M 
1 240E *04 
1.260E+O4 
1.280E*Ol 
1.300E*M 
1.320E*O4 
1.340E*W 
1.360E *M 
1.38JE*04 
1.400E *M 
l.+ZOE*O4 
1. WOE*O4 
1.46OE*M 
1.480E*O4 
1.500E*o4 
1.5ZOE*O4 
1.540E +O4 
1.560E*O4 
1.580E*O4 
1.600E*04 
1.62OE+O4 
1.640E*04 
1.660E *04 
1.68OE*04 
1.700E*O4 
1. 72OE+O4 
1.14OE*04 
1. TbOE *O4 
1. 78OE *O4 
1.800E*O4 
1.820E*O4 
1.84OE +OI 
1.860E*O4 
1.88OE *O4 
1.9OOE*04 
1.92OE*04 
1.94OE +34 
1.960E*04 
1.960E*04 
2.000E*O4 
2.02oE*04 
2.04OE +04 
2.060E*O4 
2.08OE *O4 
2.100E+04 
2.120E*O4 
2.14OE*O4 
2.160E *04 
2.1 DOE *O4 
L ~ O O E + O ~  
2.2238*04 
2.240€*04 
2.26OE *O4 
2. ZIOE *O4 
2.300E*04 
2.32OE *O4 
2.340€+04 
2.5bOE+O4 
2.38OE *O4 
2.400E*04 
2.420€*04 
2. MOE +04 
2.46OE *04 
Z . ~ ~ O E + M  
2. 50OE*O4 
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3.00OEt02 
4. OOOE to2 
5.00M*02 
6.0001 to2 
l.OQOEtO2 
8.000€+02 
9. OOOE to2 
1.000€*03 
1. LOO€ to3  
1.2001~03 
1.3001 *O3 
1.40OEt03 
1.500E t03 
1.600tt03 
1.700Et03 
1.8OOE t 0 3  
1.900Et03 
2. WOE t03 
2.100Et03 
2.2OOE +03 
2.300t'*03 
2.400E+03 
2. SOOE+O3 
2.600E *03 
2.700Et03 
2.800Et03 
2.900E +03 
3.000Et03 
3.100Et03 
3.200Et03 
3.300Et03 
3.400Et03 
3.500E+O3 
3.600Et03 
3.700E *03 
3.803Et03 
3.900€+03 
4.000E+03 
4.100Et03 
4.200E t03 
4.300E t03 
4.4OOE *03 
4.503E+03 
4.6OOE t03 
4.lOOEt03 
4.800E *03 
4.900E+03 
5.000E t03 
5.100E *O3 
5.20OE*O3 
5.30IEt03 
5. 40OEt03 
5.5OOEt03 
5 . 6 0 4 t 0 3  
5.700E t03 
5.800EtO3 
5.900EtO3 
6.000Et03 
6.100Et03 
6.200Et03 
6.300E+03 
6.400E t03 
6.500E+O3 
6.600Et03 
6.7006 to3 
6. 800E +03 
b.900E t03 
?.OOOEtO3 
l.lJOE*03 
7.ZOOE *O3 
1.300E to3 
7.400e+03 
1. SOOE *03 
7.600E*03 
1.700E *03 
7.8OOE to3 
1.900Et03 
8.0009 *03 
8. ZOOEt03 
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4.5OOEM3 
4.600E +03 
4.700Et03 
4.800€+03 
4.900E+03 
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5.100E+03 
5.200E +03 
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5.400E+O3 
5.500€+03 
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5.700Et03 
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3 .OOOE +02 
4. WOE +02 
S.OOM+02 
6.000€+02 
7.OOOE+02 
8. rnE+O2 
9.000€+02 
1 .OOOE +03 
1.100E+03 
1 .ZOO€ +O3 
1.3006+03 
1.400E*03 
1.500E+O3 
1.600€+03 
1.700€+03 
1.8OOE +03 
1.900E+03 
2.000€+03 
2.10OE+O3 
2.200E+03 
2.MOE+03 
2.400E +03 
2.500E+03 
2.600Et03 
2.700E+03 
2.800E+03 
2.900E+03 
3.000E +03 
3.1OOE+03 
3.200E+03 
3.300E *03 
3.400E +03 
3.500E *03 
3.60OE+O3 
3.7OOE+03 
3- 8OOE +03 
3.W)OE+O3 
4.000E+03 
4.100E +O3 
4.200EW3 
4.3006+03 
4.40OE+O3 
4. SOOE +O3 
4.600€+03 
4.700E +03 
4.800€+03 
4.900E +03 
J.OOOE+03 
5.100E+03 
5.200E+03 
5.300€+03 
5.400E +03 
5.500€+03 
5.600€+03 
5.7OOE+O3 
5.800E+03 
5.900E+03 
6.000€+03 
6. 1OOE *O3 
6.2OOE+03 
6.300E +03 
6. 4OOE+03 
6. SOOE+03 
6.600E+O3 
6.7OOE+03 
6.8OOE+O3 
6.900E*03 
?.000E+O3 
7.100€+03 
7.200E*03 
?.300E+03 
?.4OOE+O3 
7. SOOL +O3 
7.600€+03 
7.700E +03 
7.8OOE+03 
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1.GOCE+OJ 
I.OOL€+OO 
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1.00oE+00 
1.000€+00 
I.OCOE+00 
1 . 0 0 0 ~ + 0 0  
1.00CC+00 
L.OCOE*O0 
1 .ObOE+OO 
9.VC9E-01 
Y.997E-01 
9.953t-01 
9-901E-01 
9.9579-01 
9.911E-01 
9.6306-01 
9.b%EGOl 
9.489E-01 
9.187E-01 
d.772E-01 
8.23lE-01 
1.562E-01 
6-181E-01 
5.917f-01 
5.016E-01 
4.126E-01 
3.2VSE-01 
2.557E-01 
1-93ZE-01 
1.425E-01 
1.029E-01 
7. 303E-02 
5. 113E-02 
3.548E-02 
2.4Slt-02 
1.694E-O? 
I. 176E-02 
U.226E-03 
5-#ICE-03 
4.149E-03 
Z.O9>E-03 
2.193 E-03 
1.624E-03 
1.216t-03 
9.2lOt-04 
7.052t-04 
5.455E-04 
4.26 1E-04 
3. 359t-04 
2.blOE-94 
2.14OE-04 
1.727E-04 
1.403E-04 
1.146E-04 
5.*11€-05 
7.153E-05 
b.*CLE-05 
5.29CE-05 
4.368E-05 
3.5966-05 
2.94 l t - 0 5  
2.399E-05 
1.936t-05 
1 -547E-05 
1.223E-05 
9.560E-01 
7.387t-06 
5.64bE-06 
4.L74E-06 
3.209E-06 
2.394E-06 
1.717E-06 
1.315E-06 
9.115E-01 
7.11bE-07 
5.3058-07 
3.929E-07 
2.17dE-07 
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2.V7LE-01 
L.YLYE-01 
2.a 12k-01 
2.602E-01 
2.7LOE-0 I 
L.bLIE-01 
2.525E-01 
2.414E-01 
2.2WE-01 
4.1 7lE-01 
2-OIIE-01 
1.YWE-Ul 
1.7 I3E-01 
1.638€-01 
1.504E-0 1 
I. 374c-01 
I.ZC9E-01 
I, I Z9E-0 1 
1.OIbE-0 1 
9.107E-OL 
d. 133E-02 
IeL39E-02 
6.426;-;-32 
5.631t-02 
5.030E-02 
4.43UE-02 
3.YlLE-02 
3.445E-02 
3.032E-OL 
2.bbUE-02 
L. 347E-04 
2.06bE-U2 
I.bZok-02 
1. 605E-OL 
l.*lbE-02 
1.251e-02 
1.1Odt-02 
9.819t-03 
d.72OE-03 
7.75dt-03 
b.Yl5t-33 
b. 1 lbt-05 
5.52-E-03 
4-95 C-UJ 
4.453t-U3 
4.00YE-03 
3.b17E-03 
3.2bYE-03 
L.960E-Jj 
2.bd5E-03 
2.44oE-03 
2.LLlE-33 
L.025E-03 
1.849E-03 
1.b~lE-OJ 
I. 549 E-Oj 
1.4LOE-03 
1.304E-03 
1.LYaE-03 
l.lOZE-03 
1.015E-03 
9.351E-0C 
8.bLUE-U4 
7. Y5OE-04 
7.334t-04 
6. 7baE-04 
baL43t-04 
5.7 391-O* 
5.311E-04 
4.U95F04 
4.SlOE-0s 
4.15IE-04 
3.8ldt-04 
3.508E-04 
3.120E-04 
2.Y5lk-04 
I .  7OLE-04 
L.4 lot-04 
2.255E-04 
L.O%E-04 
1.8 TIE-04 
1. tOlk-u4 
1.544t-94 
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8.400E +03 
8.6OJE*O3 
8.800E*03 
9.000E+03 
9.200E W3 
9.400C +03 
9. 6OOE +03 
9.800€+03 
1.000E+M 
1.020E.04 
l .MOE+M 
l.O6OE*M 
1. OUOE +04 
1.100E+04 
l . l Z M * M  
l.l*OE*M 
1.160e*o4 
l.l8OE*M 
l.ZOOE+O4 
l.Z20E+oI 
1.24OE*O4 
1.260C*04 
1.280E*04 
1.300E +O4 
1.32OE*O4 
1. 340E *04 
1.360E +04 
1.38IlE +04 
1.400E+M 
1.420E+M 
1.440€*04 
1 460E +04 
1.48OE+W 
l.H)OE+M 
1.52OE+O4 
l.S4OE+O4 
1. S60E+04 
1. WOE *r)4 
1. 600E *M 
~.620E+O4 
1.MOE+O4 
1.66OE*04 
1. 68OE+O4 
1.100E *O4 
1. 72OE*o4 
1. T 4 M * M  
1.76OE*O4 
1.78OE*M 
1.800E+04 
l.8ZOE*O4 
1. MOE*M 
1.860E +04 
1. 8OOE +04 
l.QOOE+M 
1.92OE+O4 
1.94OE +04 
1.9bOE*O4 
1 90OE *04 
2. OOOE +04 
2.020E *34 
2-O4Ot*Q+ 
2.ObOE+M 
2.08OE +M 
2.lOOEW4 
2.120€*04 
2.14OE + M  
2.160E +04 
2.18OE+M 
2.2OOE+O4 
2.2ZOE+M 
2.24OE*M 
2. ZLOE *OI 
2.28OC t O I  
2.3OOE + M  
2.32OC*O4 
2.340E +04 
2.36OE +04 
2.38OE*04 
2.400€+04 
2.42OE *M 
2.440€+04 
2 MOC *04 
2.48Jf *M 
2.9OOE +04 
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2rOOOE*OZ 
3r003€*02 
4.000E*02 
5. OOOE *oa 
6. OOOF *02 
7. OOOE *02 
8.0OJCW2 
9.000E *O2 
1.003€*03 
I. :00E*O3 
1.200€*03 
1.300E *O3 
I. 4OOE *O3 
1.500E*03 
1.600E *O3 
la700E*03 
1.800E*03 
1.900E*O3 
t.000F *03 
2.100E*O~ 
2.200E *03 
2.300€*03 
2.400E *03 
2.5COE *03 
2.600E*03 
2.700E *O3 
2.800E *03 
Z.900E *03 
3. COOE *03 
3.100E*03 
3.200E*03 
3.30r)F *O3 
3.400€*03 
3.500E *03 
3.600E*OJ 
3.700€*03 
3.800%*33 
3.900€*03 
4.000E *03 
4.100F*03 
4.200F*03 
4.3JOE *03 
4. 4OOF *03 
4.530Et03 
4.600E *03 
4. IOOE *03 
4.800EtO3 
$. 9OOE *03 
5.000Et03 
5. IOOE*03 
5.20OEt03 
5.300E *O3 
5.400E *03 
5.500C *03 
5.600E *O3 
5.703E*03 
5. OOOE *03 
5.9c lE*O3 
b.OOOE*03 
6.100E *03 
6.200€*03 
6.300F *03 
6.4JOEt03 
6.500E *O3 
6.6JOE*03 
6.7OOE*O3 
6.800E *03 
6.900E *03 
r.onot *03 
7.10~.*03 
7.200E *03 
?. 300E *03 
7.400F*03 
I. 5OOE *01 
7.600E *03 
7.?OOE*O3 
7.800E*03 
7.900€*03 
9. OOOC 603 
I .  ZOO€ *33 
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1.000€t00 
1 .OOO€*00 
1.000€*00 
l.UOOE*OO 
1.000EtOO 
1.00oe*oo 
r .000E to0 
i.OECE*OO 
1.0OOEtOO 
1 .OCaC*Oo 
1.000E*00 
1 .OOOE too 
O.9C9E-0 1 
Q.9SBE-01 
%.PSI€-01 
S19U4€-01 
9.963%-01 
9 . 9 2 2 e 0 1  
9.b51&01 
5.7349-01 
9.552E-U1 
9.286E-Oi 
Iie918E-01 
8.43 JE-Cl 
i .r)zut-al 
1.112E-01 
6.3C5E-01 
5.44bE-01 
4.51tE-01 
3.141E-01 
Z.911E-Cl 
2.30SE-01 
1.150C-01 
1.300E-01 
9.41bE-C2 
6. dOUE-UZ 
4.83bE-02 
3.4 136-02 
2.4OIF-02 
1.b90E-02 
1.195E-02 
8.51ZF-03 
a. 11bE-03 
+.44OE-03 
3.25hE-03 
2.418E-03 
l.Ul4E-03 
1.31bE--1 
1,054:-03 
8.lb3E-04 
6,3806-01 
5.033E-04 
4.003E-04 
3.21OE-C* 
2.594E-04 
2.11OE-Q4 
1.727t-04 
1.+21€-04 
1.174E-OC 
9.139E-05 
U- OSbE-05 
6-13  I € -05  
5.603t-05 
4.65OE-C5 
3. 84*€-05 
3.1eO:-05 
2.51UE-05 
Z.OnbE-05 
1.b11E-05 
1.325E-05 
1 .O*OE-05 
U.078E-06 
b.217E-06 
4.7*5E-Ob 
3.59tE-06 
.?.TlZE-ob 
2.031E-06 
1.521E-06 
1.143E-06 
8.559E-01 
C.811E-01 
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2.136E-07 
1.574li-C1 
9.17Yt-C8 
5.429E-Cd 
3.255E-(ikl 
l.S7?E-CII 
1.215E-08 
7.54bE-C9 
4.731E-09 
2.YYOE-09 
1.903E-09 
1.21BE-OP 
7.8JlE-10 
5.U54E-10 
3.270E-10 
2.lZOE-10 
1. J75E- 10  
0.923E-11 
5.IdoE-11 
3.748E-11 
2.423t-11 
l.5cZE-11 
1.004E-11 
6.43tE-12 
4.1OBE-12 
2.61 1E-12 
1.652E-12 
1.04OE-12 
b.520t-13 
4.ObbE-13 
2.5246- 1 3  
1.55SE-13 
S.553E- 1 s  
5.879E-14 
3.592E-14 
2. l au t - LC  
1.351E-14 
b.083E-15 
4.907E-15 
2.9aot- 15 
1.81iE-15 
1.104k-15 
b.73Vt-16 
4.1LBE- l b  
2.538E-16 
1.567E-16 
S.719E-I? 
6.058L-17 
3.796E-17 
Z.392E-17 
1 . 5 1 t t - 1 7  
9.6b4t-18 
6.197E-ld 
3.9FbE-18 
2.595E-18 
1.694E-ld 
1.113t-LO 
7.35OE-LC 
4.baCE-19 
3.ZbI.E-19 
2. I F ? € - 1 9  
1.482E-19 
1.OCtE-1'7 
o.bb8E-20 
4.711E-20 
3 .24 t t -20  
2.247E-20 
l .5b2E-20 
1.uYCE-20 
7.6clE-21 
5.3 I 3 t - 2 1  
3.191E-21 
Z.bB3t-Ll  
1.905E-21 
1 .35 t t -21  
Y.672F-22 
6.915E-22 
e.954E-Zi! 
3.555t-LL 
2.5556-22 
1.d39E-22 
1.324E-22 
9.55OE-23 
6. LI9Ot-L3 
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4. 00OC MZ 
5. OOoe to2 
6.OO(H:+02 
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8.000E*02 
9. OOOE *02 
1.000€*03 
1010(H*03 
l.Z00€*03 
1.300C *03 
1. 400E *03 
1.500E*03 
1.600€*03 
10 TOM +03 
1.800C *03 
1.900€*03 
2.0061.rO3 
2.10W!*03 
2.ZOOE rO3 
2. WOE *03 
2~WOE*03 
2. SOW *03 
2.600E*03 
2.70M*03 
2. 800€*03 
2.9OOEM3 
3.00E *03 
3.103€*03 
3*2OOE*03 
3.3;OL*03 
3.400€*03 
3.500€*03 
3.600E to3 
3 700E *03 
3.800E*03 
3.9OOE *O3 
4.000E*03 
4.100€*03 
4.20o€*03 
4.300€*03 
4*4OOE*O3 
4.500€*03 
e. 600E*03 
4. 7OOE *03 
4.8OM*03 
4.900E*03 
5.OOoE+03 
5.100E+03 
5.2OOE*O3 
5.30M*03 
5.+00€*03 
5.5OOE t03 
5.60Mt03 
5.700E +03 
5.80OC t03 
5.90oE*03 
6. OOOE *03 
6.IOOE+03 
6.200E *03 
6.300€ *03 
6.400E *03 
6. SOOE to3 
6.600E *03 
6.700E*03 
6.800E*03 
6.900E *03 
7 . W O E ~ 3  
7. LOOE aQ3 
7.20LH *03 
7.303E*03 
1.+00E*03 
?.500E+03 
7.6006 *03 
1. T00E*03 
7.8OOE *O3 
7.900E *03 
8.OOOE*33 
8.200C*03 
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8. 6OOE 403 
a. roo€ 403 
9. OWE 403 
Y.200€*03 
9.4WE403 
91600€+03 
Y.800€ 403 
1.000E 404 
1.02OE 4 M  
1.04OE404 
I.ObDE404 
1.080€*04 
l.lOOE4M 
l . l Z M + M  
I. 14OE 404 
1.16OE 404 
1.180€+(W 
1*200E+04 
i. rzot 404 
1.24OE 404 
1.26OEt04 
l . Z S M * M  
1 3OOE 404 
1.320E 404 
1.34OE -4 
1. 36OE401 
1.38OE404 
1.400E4M 
- I.4ZOE4OI 
1.440€+04 
1 .4bW4M 
1.48OE 404 
1.500E 404 
1.52OE 4 M  
10 540€+04 
1. WOE 404 
1.58OE+M 
1.600€+04 
1.620€+M 
l.b40E+O4 
1.660E 404 
1. 68OE 404 
1.700E404 
1.72OE4M 
1. 14OE404 
1. 76OE 404 
1.780E404 
1.8009 404 
1.82OE404 
1.84OE404 
1.860E404 
1.880E40) 
1.900E 404 
1.920E 404 
1.94OE *O4 
1.960E4M 
l.9BOE 404 
z.00@€+04 
2.OZOE4M 
2.04OE 404 
2. O6OE 404 
2.080E 404 
2.100E+04 
2.12OE404 
2.140E+O4 
Z.lbOE404 
2.180E 404 
f ZOO€ 404 
2.22OE4M 
2.24OE404 
2.260E404 
2.28OE404 
2.300E404 
2.3209 404 
2.340E404 
2.360E+O4 
2*380E+M 
2.400E404 
2.420C+M 
t.440E404 
2.4bOE 404 
2.410E+04 
2.500E *O4 
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4.023&-07 
2 .BOOC-C 7 
1.fAbE-07 
9.8ObE-00 
5.92OE-cu 
3.b2OE-UU 
Z.241E-08 
1.402E-01) 
8.862E-09 
5.bSlE-OV 
3.63lE-09 
2.3481-09 
1.52 7E-09 
9.Y7IE-10 
6.541E-10 
4.ZY9t-10 
2*U31t-lO 
1 .Y66E-10 
1.231E-10 
8.112E-11 
5.3426-11 
3.512E-31 
2.304t-11 
I . S O ~ E - I ~  
9.U38E- 12 
6 . 3 9 7 F 1 2  
4.143E-12 
2.b73E-12 
1.717E-12 
1.09at-12 
6.VYOE-13 
4.431E-13 
2.796E-1 J 
1.75UE-13 
1.1OlE-13 
6. UI2E-14 
4.278t-14 
2.657E-14 1 48
1.02 I € - 1 4  
6.32 1E-15 
3.922E-15 
2.*34E- 15 
1.514E-15 
5.635E-16 
5.898E-lb 
3. IOOE- 16 
2.3306-16 
1.474E-16 
9.367t-17 
5.981E-I7 
3.U3CE-ll 
2.177E-17 
1.607E-17 
1.048E-17 
6-176E-18 
4.536E-1U 
3.008E-18 
2.OObE-18 
1.345E-18 
9.071E-19 
6.14UE-19 
4.1U@E-19 
Z.Ub8E-19 
1.Y73E-19 
1.364E-19 
9.4736-20 
b.bO8E-20 
4.b21E-20 
3.255E-20 
2.2901-20 
1.bLYE-20 
1. ISBE-20 
U.259E-21 
5.YO8E-21 
4.23UE-21 
3-04 8E-2 1 
2.197E-21 
l.lU7E-21 
1. LIP€-2 1 
8.329E-22 
6.047E-22 
4.39bE-22 
3.1Y9E-22 
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0. 
0. 
1 .3 r0~ -80  
6 .*09E-60 
A.392E-41 
2eZOlE-39 
l.682E-33 
20303E-30 
6.258E-29 
7.355€-28 
6.348E-27 
3. -5E-26 
1. i5 iE-25 
5.45OE-25 
1.620%-24 
4.ZOZE-24 
1.025E-23 
8.416E-23 
1.558E-21 
Zob95E-20 
3.394E-19 
3.400E-18 
2.785'-11 
1.9llE-16 
1.121E-15 
5- 713E-15 
2.359E-14 
1.03iE-13 
3.. 745E-13 
1.242E-12 
3 .795~-12  
1.08OE-11 
2.883E-11 
1.284E-11 
l .755E-10 
4.059E- 10 
9.070E-10 
1.96CE-09 
4.ljOE-09 
d.  '38E-39 
1 -7 l lE -08  
3.335E-06 
5.233E-08 
1.1526-07 
2.031E-07 
3. 450E-07 
5.55OE-07 
d.937E-07 
1.3b9E-Ob 
2.033E-06 
2.955E-06 
4.108E-06 
5.607E-06 
7.d91E-06 
1.051E-05 
1.314E-05 
lc753E-05 
2.21BE-05 
2.739E-05 
3.321E-05 
3.95oE-05 
4 536E-05 
5- 350E-05 
6.C85E-05 
6.d29E-05 
7.569E-05 
d. 29OE-05 
d. 978E-05 
9.616E-05 
1.019E-04 
1.069E-04 
l . l lOE-04 
1.14iE-04 
1.164E-04 
1.176E-04 
1.18OE-04 
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1.119E-04 
1.1 Z9E-04 
1.078E-04 
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(a) Density, loglo ( P / P ~ ) .  
Flgure 1.- Nondimensional thermodynamic praperties for carbon dioxide as a function 
of temperature for various pressures. 
T ,  kK 
(b) Enthalpy , hW,/RT,. 
Figure 1. - Continued. 
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(c) Entropy, S W ~ / R .  
Figure 1. - Continued. 
(d) Speed of sound, a/ao. 
Figure 1.- Continued. 
(e) ~ C r n c i ~  ~f dissociated carbon dioxide per kmole of 
utldissociated carbon dioxide, Z .  
Figure ? . - Continued. 

(g) Specific heat at constant volume, cyWo/R. 
Figure 1.- Continued. 
(h) Isentropic exponent, y ~ .  
Figure 1. - Concluded. 
(a) p/po = 10 000. 
Figure 2.- Mole fractions for carbon dicxide as a function of temperature 
for various pressures. 
(a) Concluded. 
Figure 2. - Continued 
(b) p/po = 1000. 
Figure 2.- Continued. 
(b) Concluded. 
Figure 2.- Continued. 
(4 P/P, = 100. 
Figure 2. - Continued. 
(c) Concluded. 
F'igurc 2.- Continued. 
I l l '  I !  
(4 P/P, = 10. 
F'igure 2.- Continued. 
(d) Concluded. 
Figure 2. - Continued. 
Figure 2.  - Cont inueJ. 
(e) Cuncluded. 
Figure 3. - Continued. 
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(f) p/po = 0.1. 
Figure 2. - Continued. 
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Flgure 2.- Continued. 
Figure 2. - Continued. 
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(g) Concluded. 
Figure 2. - Continued. 
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Figure 2. - Continued. 
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(h) Concluded. 
Figure 2.- Continued. 
Figure 2.- Continued. 
(i) Concluded. 
Figure 2.- Concluded. 
